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(54) EYE REFRACTING FORCE MEASUREMENT DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an eye 
refracting force measurement device for obtaining a 
distance between pupils at the time of far sight and 
near sight. 

SOLUTION: This eye refracting force measurement 
device 312 is provided with a left eye refracting force 
measurement unit 319L and a right eye refracting 
force measurement unit 31 9R capable of the 
objective and subjective measurement of a customer 
407 and the respective units 31 9L and 31 9R are 
provided so as to be driven at least to the left and 
right by independent three-dimensional driving 
devices 3177L and 31 7R respectively. The eye 
refracting force measurement device is provided with 

horizontal rotation devices 31 8L and 318R for respectively independently and horizontally 
turning the respective eye refracting force measurement units 31 9L and 31 9R and an 
arithmetic control circuit 315a for obtaining the interval of both units 31 9L and 31 9R and a 
measurement optical axis angle from the driving amount to the left and right and horizontal 
turning amount of the units 31 9L and 31 9R and obtaining the distance between the pupils 
of the left and right eyes of the customer 407 from the internal. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The left eye refractive-power measurement unit which can be asked **-wise and 
subjective besides the subject, and a right eye refractive-power measurement unit are prepared. A 
level rotation means for said each eye refractive-power measurement unit to be the eye refractive- 
power measuring device formed in right and left possible [ a drive ] at least by the driving means 
which became independent, respectively, and to carry out independently level rotation of said each 
eye refractive-power measurement unit, respectively, The eye refractive-power measuring device 
characterized by having the control unit which calculates whenever [ spacing / of a both-eyes 
refractive-power measurement unit /, and measuring beam axial-angle ] from the amount of drives 
and the amount of level rotation to right and left of each of said eye refractive-power measurement 
unit, and finds the pupillary distance of the right-and-left eye of said subject from said spacing. 
[Claim 2] Said eye refractive-power measurement unit is an eye refractive-power measuring device 
according to claim 1 characterized by to be order and to be right and left, and auto alignment being 
possible with a three-dimensions drive while being prepared possible [ a drive ] up and down. 



[Translation done.] 
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JPO and NCI PI are not responsible for any 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the eye refractive-power measuring device which 

measures the eye refractive power examined the eyes subjective and in other **. 

[0002] 

[Description of the Prior Art] Optometry equipment which was indicated by JP,2000-83900,A is 
known as an eye refractive-power measuring device which measures the eye refractive power 
examined the eyes from the former. This optometry equipment can find the pupillary distance of the 
right-and-left eye of the subject while measuring the eye refractive power of the right-and-left eye of 
the subject to coincidence subjective and in other **. 
[0003] 

[Problem(s) to be Solved by the Invention] However, since it was what is used for internal control, 
without outputting the found pupillary distance with this optometry equipment, it was the thing 
which he is not trying to output as data for manufacture of the found pupillary distance of glasses. 
And although the pupillary distance when the right-and-left eye is carrying out far viewing could be 
found with this optometry equipment, it was what cannot measure the pupillary distance when the 
right-and-left eye is looking at the reading point. 

[0004] Then, the purpose of this invention is to offer the eye refractive-power measuring device 

which can find far view and the pupillary distance when carrying out near vewing. 

[0005] 

[Means for Solving the Problem] In order to attain this 1st purpose, invention of claim 1 The left eye 
refractive-power measurement unit which can be asked **-wise and subjective besides the subject, 
and a right eye refractive-power measurement unit are prepared. A level rotation means for said each 
eye refractive-power measurement unit to be the eye refractive-power measuring device formed in 
right and left possible [ a drive ] at least by the driving means which became independent, 
respectively, and to carry out independently level rotation of said each eye refractive-power 
measurement unit, respectively, It is characterized by considering as the eye refractive-power 
measuring device which has the control unit which calculates whenever [ spacing / of a both-eyes 
refractive-power measurement unit /, and measuring beam axial-angle ] from the amount of drives 
and the amount of level rotation to right and left of each of said eye refractive-power measurement 
unit, and finds the pupillary distance of the right-and-left eye of said subject from said spacing. 
[0006] Moreover, with a three-dimensions drive, as for invention of claim 2, said eye refractive- 
power measurement unit is characterized by to be order and to be right and left, and auto alignment 
being possible while being prepared possible [ a drive ] up and down. 
[0007] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of this invention is explained 
based on a drawing. 

[0008] As for buildings, such as a supermarket of the location where 300 differs in an optometry 
information center and 301,302 differs in the optometry information center 300, and 303,304, in 
drawing 1 , buildings, such as a department store, and 305 are buildings, such as a station. The 
optometry box Bl - B5 are arranged at the corner of these buildings 301-305. 
[0009] The optometry information processor 306 is arranged in the optometry information center 
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300. This optometry information processor 306 has many displays 309, such as the actuation means 
308, such as the computer (the body of an information processor, information processing means) 307 
as a pin center,large side control means, a keyboard of a computer 307, and a mouse, and monitor 
television, a liquid crystal television, as a pin center,large side display. 
[0010] Moreover, in the optometry box Bl - B5, as shown in drawing 4 R> 4 (a), while the 
optometry table 310 is formed, the chair 31 1 for customers (chair for subject) is formed. And on the 
optometry table 310, the eye refractive-power measuring device 312 which can perform 
measurement of the eye refractive power by consciousness and eye refractive power by other ** is 
installed as optometry equipment, respectively. The eye refractive-power measuring device 312 in 
this optometry box Bl - B5 is connected to the computer 307 through the Internet (network) 311. 
A [eye refractive-power measuring device 312] eye refractive-power measuring device 312 has the 
body 3 1 5 of a personal computer which uses for making actuation control of the lifting device 
(vertical driving means) 3 1 3 which was made to carry out the vertical drive of the support shaft 313a 
using a pulse motor, an oil hydraulic cylinder, etc. which was shown in drawing 4 - drawing 7 , and 
drawing 9 , and which was attached on the optometry table 310 like, the body 314 of optometry 
equipment attached on support shaft 313a, and a lifting device 313 and the body 314 of optometry 
equipment perform. While control unit 315a shown in drawing 1 1 R> 1 is built in in this body 315 of 
a personal computer, joystick lever 315b is connected to this control unit 315a as a measurement 
actuation means and a drive actuation means. 

[001 1] Moreover, measurement mode change-over switches, such as optometry mode selection 
switch 31c [ which chooses the optometry mode of other ** type or a consciousness type ], and 
measurement switch 31 5d for **, and measurement switch 315for ** e, are formed in the body 315 
of a personal computer as a measurement actuation means. The signal from these switches 315c- 
315e is inputted into control unit 315a, and the actuation signal of joy stick lever 315b is also 
inputted into control unit 315a. Furthermore, switch 315f which operates a lifting device 313 and 
raises the body 314 of optometry equipment, and switch 315g which operates a lifting device 313 
and drops the body 314 of optometry equipment are prepared in the body 315 of a personal computer 
as a drive actuation means. A these switches [ 315f and 315g ] signal is also inputted into control 
unit 315a. And if control unit 315a will operate a lifting device 313, and will raise the body 314 of 
optometry equipment, if ON signal from switch 315f is received, and ON signal from switch 315g is 
received, it will operate a lifting device 313 and will drop the body 314 of optometry equipment. 
[0012] The three-dimensions driving gears 317L and 317R of a pair with which this body 314 of 
optometry equipment was arranged in the right and left within the case body 316 and the case body 
316 (three-dimensions drive), The level slewing gears 31 8L and 318R arranged, respectively on 
three-dimensions driving gear 317L which is a three-dimensions driving means, and 317R (level 
rotation driving gear), It has level slewing-gear 318L, left eye refractive-power measurement unit 
319L arranged on 318R, respectively, and right eye refractive-power measurement unit 319R. 
[0013] These eye refractive-power measurement unit 31 9L and R have a control unit 400, 
respectively, and this control unit 400 has the location detector 401 shown in drawing 25 . 
[0014] Moreover, the optometry aperture 402 is formed in the front central upper part of the case 
body 3 16, it is located above the optometry aperture 402 at the front central upper limit section of the 
case body 316, and the television camera (image pick-up means) 403 of a wide angle is attached. 
Moreover, a ranging means (ranging sensor) 404 to locate between left eye refractive-power 
measurement unit 31 9L and right eye refractive-power measurement unit 319R, namely, to locate in 
the central upper part of the optometry aperture 402, and to measure the distance to the face of the 
subject is attached in the case body 316. Furthermore, the feeling sensor 405 of a man which used 
infrared radiation is attached in the front central lower limit section of the case body 316, and the 
displays 406, such as a liquid crystal display, are attached in the front central lower part of the case 
body 3 16 as a body side display of optometry equipment. 

[0015] The ranging means 404 measures the distance to the face of the customer 407 who sits down 
on the chair 311 for customers (chair for subject), and inputs it into control unit 3 15a. Moreover, the 
feeling sensor 405 of a man senses the customer 407 who sits down on the chair 311 for customers 
(chair for subject), and inputs a sensing signal into control unit 315a. 

[0016] Furthermore, image 408a of the face 408 photoed with the television camera 403 is displayed 
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on the upper right portion of an indicating equipment 406 through control unit 315a, and the anterior 
eye segment images 409L and 409R of the subject picturized with the camera tubes (television 
camera) 38 and 38 which the eye refractive-power measurement units 319L and 319R mention later 
project on the part of right and left of an indicating equipment 406 through control units 400,400 and 
315a. 

The <three-dimensions driving gear> three-dimensions driving gears (three-dimensions driving 
means) 3 17L and 317R The direction driving gear 320 of Y (upper and lower sides) which was made 
to carry out the vertical drive of the support shaft 320a using the pulse motor, the oil hydraulic 
cylinder, etc., Y (upper and lower sides) directional movement table 321 attached in the upper limit 
of support shaft 320a, It has Z (before or after) directional movement table 322 attached movable in 
the direction of Z (before or after) on Y table 320a, and X (right and left) directional movement table 
323 attached movable in the direction of X (right and left) on the Z direction trolley table 322. 
[001 7] And the Z direction trolley table 322 is made to carry out an attitude drive with the delivery 
screw 325 in which a rotation drive is carried out by the pulse motor (Z direction driving gear) 324 
attached in Y directional movement table 321, and the pulse motor 324, as shown in drawing 8 by 
the direction of Z (before or after). Moreover, X directional movement table 323 is made to carry out 
an attitude drive with the delivery screw 327 in which a rotation drive is carried out by the pulse 
motor 326 attached in the Z direction trolley table 322, and the pulse motor 326 by the direction of X 
(right and left). 

[0018] This direction driving gear 320 of Y and pulse motor 324,326 are controlled by the location 
detector 401 of a control unit 400 to mention later. 

<Level slewing gear> The level slewing gears (level rotation means) 318L and 318R are being fixed 
in the center of a top face of the three-dimensions driving gears 317L and 317R again. These level 
slewing gears 3 1 8L and 3 1 8R have the rotation drive revolving shaft 318,318 centering on a vertical 
axis by a pulse motor etc. And left eye refractive-power measurement unit 319L and right eye 
refractive-power measurement unit 319R are being fixed to the revolving shaft 318,318 of these 
level slewing gears 318L and 318R. 

except for <eye refractive-power measurement unit> left eye refractive-power measurement unit 
319L and right eye refractive-power measurement unit 319R having omitted the part — a 
configuration — abbreviation — since it is the same, the measuring beam study system of left eye 
refractive-power measurement unit 319L is explained first. 

(a) the measuring beam study system of left eye refractive-power measurement unit 319L, and its 
control system — the measuring beam study system of this left eye refractive-power measurement 
unit 319L has left eye refractive-power measuring beam study system 330L of other ** type, eye 
refractive-power measuring beam study system 340L of a consciousness type, and case (case) 350L 
that holds these, as shown in drawing 16 . 

(Left eye refractive-power measuring beam study system 330L of other ** type) others — left eye 
refractive-power measuring beam study system 330L of a ** type The examined the eyes location 
detection system 50 and a measurement target The target projection optics 51 projected on 
eyegrounds examined the eyes, the two-dimensional detector 52 which detects the amount of gaps of 
the above-mentioned measurement target image, the target light-receiving optical system 53 which 
projects the measurement target image of eyegrounds examined the eyes on the two-dimensional 
detector 52, the fixation target system 54 which fixes the collimation axis examined the eyes And it 
has the collimation optical system 55 which displays the physical relationship of the optometry ER 
(left eye)-ed and this equipment. 

[0019] The examined the eyes location detection system 50 arranges a light emitting device 102, the 
projection lens 104, the 1st half mirror 106, and the 2nd half mirror 108 on the reflected light shaft of 
the 2nd half mirror 108, as shown in drawing 16 . Moreover, the 1st half mirror On the reflected light 
shaft of 106, the image formation lens 109, a chopper 110, and the two-dimensional photo detector 
112 are arranged. 

[0020] Furthermore, in one chopper 110 side, it is a light emitting device for reference signals. The 
photo detector 1 14 for reference signals is arranged at a 1 13 and another side side. A light emitting 
device 102 and a photo detector 1 12 are conjugation about the middle point C (focal location when 
making a cornea into the shape of a convex), the projection lens 104, and the image formation lens 
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109 of cornea top-most vertices and cornea center of curvature examined [ EL ] the eyes (left eye). 
[0021] That is, when a proper location has the optometry EL-ed (left eye), the reflected light bundle 
from the cornea examined the eyes turns into the parallel flux of light, and the image of a light 
emitting device 102 is formed as luminescent-spot image 102a on a photo detector 112 with the 
image formation lens 109. As shown in drawing 17 , a chopper 1 10 is constituted by the disk which 
has two or more sector slits 115, and is rotated centering on the disk core 116. An optical axis 118 
passes through the abbreviation core of the sector slit 115. 

[0022] Moreover, diaphragm 1 19 is for making regularity the quantity of light which carries out 
incidence to a photo detector 112, and is a diaphragm which has twice as many opening as the sector 
slit 115. The flux of light 120 in the sector slit 1 15 is the abbreviation circumscribed circle of 
opening of said drawing 119. 

[0023] The detection principle of the examined the eyes location detection system 50 in the above- 
mentioned configuration is as follows. When an image formation point (122) with the image 
formation lens 109 is more back (image formation lens 109 and the opposite side) than a photo 
detector 1 12, it sets, If a chopper 110 rotates, as shown in drawing 18 A, B, and C, when the sector 
slit 115 passes through the inside of the flux of light of an image formation lens gradually, on a 
photo detector 112, the flux of light as shown in drawing 19 A, B, and C will carry out incidence. In 
drawing 19 , X shows the passage location of an optical axis and O shows the center-of-gravity 
location of the cross section of incoming beams. It seems that the continuous line of drawing 20 
shows the detecting signal of the photo detector 1 12 at this time. In drawing 20 , an axis of abscissa 
shows the location of a chopper and an axis of ordinate shows the coordinate of the direction of Y. 
[0024] Moreover, when an image formation point (122) with the image formation lens 109 is ahead 
(image formation lens 109 side) from a photo detector 112 and a chopper 110 rotates, it comes to be 
shown in drawing 21 and drawing 22 . Drawing 21 and drawing 22 correspond to drawing 18 and 
drawing 19 , respectively. It seems that a dotted line shows the detecting signal of the photo detector 
1 12 at this time to 20 of drawing. 

[0025] When an image formation point with the image formation lens 109 is on a photo detector 112, 
the detecting signal of a photo detector 112 serves as a straight line parallel to an axis of abscissa 
further again, as the alternate long and short dash line of drawing 20 shows. 

[0026] That is, in other words, cornea top-most vertices examined the eyes can detect where [ of the 
cross direction of a photo detector ] an image formation point is, or which has shifted from the 
predetermined location to which sense in the cross direction by the detecting signal of the above- 
mentioned photo detector 112. The cornea top-most- vertices location examined the eyes can detect 
which has shifted to which sense in the upper and lower sides and a longitudinal direction to the 
predetermined suitable location by detecting the coordinate of the average incidence location on a 
photo detector 1 12 to coincidence. In addition, in this example, when a proper location has the 
optometry ER (left eye)-ed, a photo detector 112 may arrange in cornea top-most vertices examined 
the eyes or cornea center of curvature, and a location [****]. 

[0027] The infrared light sources la and lb of the pair arranged centering on an optical axis as the 
optical system 5 1 for target projection is shown in drawing 16 , Condenser lens 2a which condenses 
the light from the infrared light sources la and lb, respectively, 2b, The dichroic mirror 9 which has 
the property which penetrates the infrared light which reflected the infrared light of the collimator 
lens 3 which makes parallel light, the measurement target 5 which has the circular aperture 
diaphragm 4, the image formation lens 6, the image formation lens 7 for projection, the half mirror 8 
about infrared light, and the long wavelength section, and approached a visible region and this, It 
consists of half mirrors Hm supported by case 350L with the support arm 351. 
[0028] The infrared light sources la and lb of a top Norikazu pair are turned on by turns at high 
speed, and these light sources la and lb are united, and are constituted pivotable focusing on the 
light source. Moreover, in the above-mentioned configuration, it is condensed by condenser lens 2a 
and 2b, respectively, and light from the infrared light sources la and lb of a pair is further made 
parallel light by the collimator lens 3, and carries out incidence to the circular aperture diaphragm 4 
aslant. After carrying out image formation of the light which passed the circular aperture diaphragm 
4 to the location of a point PI with the image formation lens 6, incidence of it is carried out to the 
optometry EL-ed (left eye) through the image formation lens 7 for projection, a half mirror 8, a 
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dichroic mirror 9, and a half mirror Hm. 

[0029] Image formation of the image of the infrared light sources la and lb is carried out to the 
pupil location examined [ EL ] the eyes (left eye) here, and image formation of the image of the 
circular aperture diaphragm 4 of the measurement target 5 is carried out to the eyegrounds P2 
examined the eyes. And when the measurement target 5 and the eyegrounds P2 examined [ EL ] the 
eyes (left eye) are in physical relationship [ **** ], image formation of the image of the circular 
aperture diaphragm 4 illuminated by the light from infrared light source la and the image of the 
circular aperture diaphragm 4 illuminated by the light from infrared light source lb is carried out to 
the same location of eyegrounds P2. On the other hand, when there are not the measurement target 5 
and the eyegrounds P2 examined [ EL ] the eyes (left eye) in physical relationship [ **** ], circular 
aperture-diaphragm 4 image illuminated by the light from the above-mentioned infrared light source 
carries out image formation to two places which eyegrounds P2 separated, respectively. 
[0030] The target light-receiving optical system 53 is constituted by the cornea reflected light cutoff 
diaphragm 12 and relay lens 13 which have been arranged in the cornea examined the eyes and the 
location [ **** ] about a dichroic mirror 9, a half mirror 8, the objective lens 10 for light-receiving, a 
mirror 11, and the objective lens 10 for light-receiving, as shown in drawing 16 . 
[0031] As shown in drawing 23 , the above-mentioned cornea reflected light cutoff diaphragm 12 is 
a circular hole mostly, and is a throttle plate which projects to two object places about an optical-axis 
passage location, and has the protection-from-light sections 12a and 12b. Moreover, when the 
infrared light sources la and lb rotate to the circumference of an optical axis, the above-mentioned 
cornea reflected light cutoff diaphragm 12 is constituted so that this rotation may be interlocked with 
and it may rotate. Furthermore, the above-mentioned cornea reflected light cutoff diaphragm 12 is 
arranged in a before [ a relay lens 13 ] side focal location, and the projection optics by the relay lens 
13 becomes a thing similar to TERESEN optical system. 

[0032] In the above configuration, the measurement target image of the eyegrounds P2 examined the 
eyes is projected on the two-dimensional detector 52 by a half mirror Hm, a dichroic mirror 9, a half 
mirror, the objective lens 10 for light-receiving, a mirror 11, and the relay lens 13. 
[0033] At this time, the harmful reflected light from the cornea examined the eyes is removed by the 
protrusion protection-from-light sections 12a and 12b of the reflected light cutoff diaphragm 12. 
Moreover, since the cornea reflected light cutoff diaphragm 12 and the relay lens 13 constitute 
optical system similar to TERESEN optical system, the measurement target image by which image 
formation is carried out to the measuring beam study system 14 is constituted by the flux of light 
which consists of a chief ray parallel to an optical axis, and it has the property in which the center 
position of the circular hole image which is a measurement target image does not displace before and 
behind an image formation location. 

[0034] The image of the circular aperture diaphragm 4 in eyegrounds examined the eyes 
discriminates [ which agrees by mutual lighting of the infrared light sources la and lb / or or ] from 
whether separation is carried out, and the two-dimensional detector 52 measures the separation 
distance, when having dissociated. The refractive power of the direction of circles of longitude 
where those infrared light sources la and lb were located in a line by the well-known arithmetic 
circuit from this measured value examined the eyes is computed. 

[0035] The fixation target system 54 is constituted by the dichroic mirror 36 which reflects the 
movable fixation target 33, a mirror 34, the projection lens 35, and the light in the source 31 of the 
light, a condenser lens 32, and the direction of the light source, and penetrates infrared light as 
shown in drawing 16 . 

[0036] In the above configuration, the light from the light light source 31 illuminates the fixation 
target 33 through a condenser lens 32. Through a mirror 34, the projection lens 35, and a dichroic 
mirror 36, the light from the fixation target 33 passes the above-mentioned half mirror 9 and a half 
mirror Hm further, and is projected on the optometry EL-ed (left eye). The subject fixes the direction 
of the collimation by gazing at the fixation target 33. 

[0037] The collimation optical system 55 arranges a half mirror Hm, a dichroic mirror 9, a dichroic 
mirror 36, projection lens 36 f , a half mirror 37, and the camera tube (anterior eye segment ******** 
means) 38 on the same optical axis, and arranges the light source 40, a condenser lens 41, a vertical 
sight vane 42, a mirror 44, and the projection lens 45 on the reflected light shaft of a half mirror 37, 
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and is constituted. The camera tube 38 is connected to the display 406 through the control unit 400. 
A vertical sight vane 42 has the collimation scale which had a circle in the center and had ****** 
around it, as shown in drawing 24 . 

[0038] In the collimation optical system constituted as mentioned above, anterior eye segment image 
409L examined [ EL ] the eyes according to projection lens 36 1 (left eye) and image 43a of the 
collimation scale 43 with the projection lens 45 are projected on the camera tube 38 in piles. A 
customer 407 moves this equipment vertically and horizontally to optometry-ed using joy stick lever 
3 1 5b so that a display 406 may be seen, the core of the pupil image Ep examined the eyes and image 
43 a of the collimation scale 43 may be in agreement and the optical axis examined the eyes and the 
optical axis of the target light-receiving optical system 52 may be in agreement. 
[0039] In the above configuration and operation, the refractive power of at least three directions of 
circles of longitude examined the eyes is measured, and the refractivity examined the eyes, whenever 
[ astigmatism ], and, the direction of the astigmatism are calculated from this measured value. 
[0040] Next, with the signal which the two-dimensional photo detector 1 1 2 of the examined the eyes 
detection system 50 detected, an autorefractometer body is moved and the electrical circuit which 
makes proper relative-position relation between optometry-ed and autorefractometer is explained 
based on drawing 25 . If the flux of light 100 carries out incidence of the photo detector 1 12 as 
shown in drawing 26 , it will output the electrical potential differences XI, X2, Yl, and Y2 
corresponding to the distance xl concerning the coordinate of the incidence location, x2, and yl and 
y2. It will be set to X1=X2 and Y1=Y2 if the flux of light 100 carries out incidence in the center of a 
photo detector 1 12. In addition, in this example, the flux of light shall be scanned in the direction of 
Y by rotation of a chopper 110. 

[0041] First, the circuit which detects and adjusts the direction of X, i.e., a horizontal gap, is 
explained. 1 12Xphoto detector 1 output terminal and X2 output terminal are inputted into an 
amplifying circuit 200,201, respectively, and the amplifying circuit 200,201 is connected to the 
subtractor circuit 202 calculated, respectively (XI -X2) and (X1+X2) the adder circuit 204 to 
calculate. The subtractor circuit 202 and the adder circuit 204 are connected to the ratio circuit 206 
which calculates (X1-X2)/(X1+X2). The ratio circuit 206 is connected to the pulse motor 326 
through the circuit 208 according to directional valve and driver 210 which judge the 
positive/negative of (XI -X2)/(X1+X2). 

[0042] In the above circuit, since the scan by the chopper 1 10 is made about the direction of Y, the 
signals XI and X2 which show the average location of the flux of light 100 regardless of the amount 
of gaps examined the eyes are outputted on fixed level, unless the amount of incident light to a photo 
detector 112 changes, the output signals XI and X2 of a photo detector 112 are amplified by the 
amplifying circuit 200,201, respectively — having — a subtractor circuit 202 and an adder circuit 204 
— each operation (XI -X2) — and (X1+X2) it is made. 

[0043] Although (X1-X2)/(X1+X2) calculates the output of an arithmetic circuit 202 and an adder 
circuit 204 by the ratio circuit 206, this is because the voltage signal of the fixed level corresponding 
to an incidence coordinate location can be acquired, even if it changes the amount of incident light of 
photo detector 1 12 HE. The absolute value of (X1-X2) / (X1+X2) =X value shows the amount of 
gaps of the direction of X examined the eyes. The output of a ratio circuit 206 is inputted into the 
circuit 208 according to directional valve, and the positive/negative of the above-mentioned X is 
judged. The positive/negative of X shows the sense of a gap of the direction of X. By discrimination 
of the positive/negative of the above-mentioned X, a driver 210 drives a pulse motor 326 and adjusts 
a location gap of the direction of X (longitudinal direction). 

[0044] Next, the circuit which detects and adjusts a gap of the direction of Y, i.e., a perpendicular 
direction, is explained. Since the scan by the chopper 1 10 is made about the direction of Y, the 
voltage signals Yl and Y2 which a photo detector 112 outputs turn into a modulating signal 
corresponding to this scan. 

[0045] Here, since voltage signals Yl and Y2 also include the information on the location of a Z 
direction (the direction of an optical axis), i.e., the cross direction of a refractometer, as explanation 
of the principle of the above-mentioned examined the eyes location detection system 50 showed, 
signals Yl (Zl) and Y2 (Z2) shall show them henceforth. The output terminal of Yl (Zl) and Y2 
(Z2) of a photo detector 1 12 is connected to a subtractor circuit 222 and an adder circuit 224 through 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 6/7/2006 



JP,2002-010981,A [DETAILED DESCRIPTION] 



Page 7 of 15 



the amplifying circuit 220,221 of the location detector 401 of drawing 25 . The subtractor circuit 222 
of the location detector 401 is connected to a ratio circuit 228 through the low pass filter circuit 226, 
and an adder circuit 224 is connected to the direct ratio circuit 228. The ratio circuit 228 is connected 
to the direction driving gears 320 of Y, such as a pulse motor, through the circuit 230 according to 
directional valve, and the driver 232 like the circuit of the above-mentioned X direction. 
[0046] If it removes that the low pass filter circuit 226 makes actuation in the above circuit the 
voltage signal of the modulation component, i.e., the effect **** fixed level of signals Zl and Z2, 
from the output signal from a subtractor circuit 222 It is the same as actuation of the circuit of the 
above-mentioned X direction, and it discriminates from the positive/negative of (Y1-Y2)/(Y1+Y2), 
and a driver 232 drives the direction driving gears 320 of Y, such as a pulse motor, and adjusts a gap 
of the direction (the vertical direction) of Y. 

[0047] Next, the electrical circuit which detects and adjusts a gap of a Z direction (cross direction) is 
explained. The subtractor circuit 222 and adder circuit 224 in the circuit about the above-mentioned 
Y direction are connected to the direct ratio circuit 242. The ratio circuit 242 is connected to the 
pulse motor 324 through the band pass filter circuit 244, the synchronous detection circuit 246, the 
low pass filter circuit 248, the circuit 250 according to directional valve, and the driver 252. 
Moreover, the reference signal sensing element 1 14 is connected to the synchronous detection circuit 
246 through the amplifying circuit 260. In the above-mentioned circuit, the operation which is signal 
Y1(Z1)-Y2(Z2)/Y1(Z1)+Y2 (Z2) is made, and a ratio circuit 242 is inputted into the band pass filter 
circuit 244. The output from the band pass filter circuit 244 outputs the modulated wave which has 
the amplitude proportional to the amount of gaps of a Z direction. This modulated wave serves as a 
signal from which a phase differs according to the direction of a gap like drawing 27 A and B. On 
the other hand, the output of the reference signal sensing element 1 14 is amplified by the amplifying 
circuit 260, and the reference signal of a square wave shown in drawing 27 C is inputted into the 
synchronous detection circuit 246. This synchronous detection circuit 246 detects synchronously the 
output from the above-mentioned band pass filter circuit 244 by this reference signal, and outputs the 
signal of drawing 27 D or drawing 27 E according to the direction of a gap. The output from the 
synchronous detection circuit 246 is changed into the signal of drawing 27 F or G by the low pass 
filter circuit 248, and is inputted into the circuit 250 according to directional valve. It discriminates 
from the positive/negative of the signal inputted into the circuit 250 according to directional valve, 
this is inputted into a driver 252 as a signal of the direction of a gap, and a pulse motor 324 is driven. 

[0048] Although the above-mentioned circuit processing carries out DC lighting of the light emitting 
device 102, if some circuit is added when AC lighting (the purpose of the improvement in S/N) is 
carried out, a signal will be acquired similarly. 

[0049] Moreover, what is necessary is to arrange a 1 -dimensional component to the scanning 
direction of a chopper, and just to constitute it in the same location, instead of the two-dimensional 
component of the above-mentioned example, when detecting the discrepancy of only a Z direction, 
and the direction of a gap. 

[0050] Although the chopper 1 10 of an examined the eyes location detection system has been 
arranged to the light-receiving side in the above-mentioned example, it is also possible to arrange 
this between the light emitting device 102 by the side of luminescence and the projection lens 104 
further again. 

(Eye refractive-power measuring beam study system 340L of a consciousness type) Eye refractive- 
power measuring beam study system 340L of a consciousness type The liquid crystal display 341 on 
which optometry charts for other consciousness type optometry, such as Landolt rings and a chart for 
the Red Green test, are displayed (display means), The turret disk 342 for spherical lenses which 
carried out array maintenance of the spherical-lens 342a of a large number from which the number of 
refractivity differs in the hoop direction, The turret disk 343 for cylindrical lenses which cylinder 
frequencies differed and carried out array maintenance of the cylindrical-lens 343a of a large number 
which can be adjusted, respectively for whenever [ axial-angle ] in the hoop direction, It has a mirror 
344, a relay lens 345, the half mirror 346 arranged between half mirrors 9,108, a half mirror 9, and 
Hm. In addition, the bore (not shown) without Lenses 342a and 343a is also prepared in the turret 
disk 342,343. 
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[0051] Moreover, left eye refractive-power optometry unit 319L has the control unit 400 shown in 
drawing 28 . The liquid crystal display 341 is connected with the spherical-lens turret driving gear 
411 which carries out the rotation drive of the turret disk 342 for spherical lenses, and the 
cylindrical-lens turret driving gear 412 which carries out the rotation drive of the turret disk 343 for 
cylindrical lenses in this control unit 400. 

[0052] And control unit 315a will display an optometry chart on a liquid crystal display 341 through 
a control unit 400, if a customer 307 makes measurement switch 31 5e for Kon in measurement 
switch 315d for ** for consciousness type optometry mode, and consciousness type optometry turn 
on. Under the present circumstances, if measurement switch 315d for ** is turned on, a control unit 
400 will carry out actuation control of the level slewing-gear 3 1 8L, and will maintain it in the 
condition of having turned the main optical axis OL of left eye refractive-power optometry unit 319L 
to right and left. Moreover, if measurement switch 315e for Kon is turned on, as the arrow head 412 
showed, while a control unit 400 carries out actuation control of the level slewing-gear 318L and 
only the specified quantity (the amount of setup) carries out level rotation of the left eye refractive- 
power optometry unit 319L, actuation control of the pulse motor 326 will be carried out, and only 
the specified quantity (the amount of setup) will move left eye refractive-power optometry unit 319L 
to the right eye refractive-power optometry unit 319R side. 

[0053] Moreover, incidence of the optometry chart displayed on the liquid crystal display 341 is 
carried out to the left-hand side optometry EL-ed through the lenses 342a and 343a of the turret disk 
342,343 or a bore (not shown), a mirror 345, a half mirror 9, and Hm. 

(b) the measuring beam study system of right eye refractive-power measurement unit 319R, and its 
control system — the measuring beam study system of this right eye refractive-power measurement 
unit 319R has left eye refractive-power measuring beam study system 3 3 OR of other ** type, eye 
refractive-power measuring beam study system 340R of a consciousness type, and case (case) 350R 
that holds these, as shown in drawing 16 . 

[0054] Since measuring beam study system 330of this right eye refractive-power measurement unit 
319R R is completely the same as measuring beam study system 3 3 Oof left eye refractive-power 
measurement unit 319L L, that explanation is omitted. 

[0055] Next, the busy condition of the eye refractive-power test equipment of such a configuration is 
explained. 

(1) If a customer's sensing customer 407 sits down on a chair 311, the feeling sensor 405 of a man 
will sense this, and will input this sensing signal into control unit 315a. Thereby, control unit 315a 
transmits a sensing signal to the computer (optometry information processor) 307 of the optometry 
information center 306 through the Internet 310 while making the eye refractive-power measuring 
device 314 which is optometry equipment turn on. 

[0056] Thereby, the computer 307 of the optometry information center 306 sounds the buzzer which 
does not illustrate that, and tells the manager in a center about it, or it displays that on a display 309 
by the alphabetic character, a graphic form (icon) or a rotation lamp, flashing of LED, etc., and the 
manager of a pin center,large is told about it. 

[0057] moreover, a ****** [ that, as for control unit 315a, a customer's (subject) face was set to the 
position from the frame detection sensor 404 to the body 314 of optometry equipment ] — ** — the 
information to say is acquired. 

(2) If the eye refractive-power measuring device 314 turns on the vertical direction rough alignment 
of the body 314 of optometry equipment, and control unit 315a, a television camera 403 will 
picturize the image of a customer's 407 face 408, and as shown in drawing 9 , drawing 12 , and 14 
and 15, it will display image 408a of this picturized face on upper right portion 406a of a display 
406. Moreover, control unit 315a displays on the displays 406b and 406c of right and left of the 
lower part of a display the anterior eye segment images 409L and 409R of 407 of a customer 
picturized with the camera tubes (television camera) 38 and 38 of the eye refractive-power 
measurement units 319L and 319R. 

[0058] By the way, since the height of the optometry aperture 402 the body's 314 of optometry 
equipment and a customer's 407 eye does not suit, When image 408a of the face displayed on display 
406a is caudad located like drawing 12 and the lower part of image 408a is missing Since the camera 
tubes (television camera) 38 and 38 of the eye refractive-power measurement units 319L and 319R 
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are not picturizing a customer's anterior eye segment of 407, the anterior eye segment images 409L 
and 409R are not displayed on a display 406. 

[0059] In this case, ON actuation of the switch 315g is carried out. Thereby, control unit 315a 
operates a lifting device 313, and drops the body 314 of optometry equipment. It is displayed that it 
is settled by this drive as a television camera 403 also descends, image 308a of a face goes up on 
display 406a of the upper right portion of a display 406 and it was shown in drawing 14 . If a hand is 
lifted from switch 315g in this location, control unit 315a will stop a lifting device 313. By this 
actuation, if the height of the optometry aperture 402 the body's 314 of optometry equipment and a 
customer's 407 eye suits, the anterior eye segment images 409L and 409R of 407 of a customer 
picturized with the camera tubes (television camera) 38 and 38 of the eye refractive-power 
measurement units 319L and 319R will project on a display 406, and rough alignment will be 
completed. 

[0060] Moreover, since the height of the optometry aperture 402 the body's 314 of optometry 
equipment and a customer's 407 eye does not suit and the camera tubes (television camera) 38 and 
38 of the eye refractive-power measurement units 319L and 319R are not picturizing a customer's 
anterior eye segment of 407 also when the upper part of image 408a conversely displayed on display 
406a is missing, the anterior eye segment images 409L and 409R are not displayed on a display 406. 
In this case, ON actuation of the switch 315f is carried out, a lifting device 313 is operated, the body 
314 of optometry equipment is raised, and it is made to display that it is settled as image 308a of a 
face showed drawing 14 R> 4 on display 406a of the upper right portion of a display 406. By this 
actuation, if the height of the optometry aperture 402 the body's 314 of optometry equipment and a 
customer's 407 eye suits, the anterior eye segment images 409L and 409R of 407 of a customer 
picturized with the camera tubes (television camera) 38 and 38 of the eye refractive-power 
measurement units 319L and 319R will project on a display 406. 

[0061] When a customer 407 cannot do such actuation, it carries out whether the manager of the 
optometry information center 306 operates the eye refraction measuring device 312 by remote 
control through a computer 307 and the Internet 310, and informs 407n of customers of a usage by 
the loudspeaker which the eye refraction measuring device 312 does not illustrate, or he does 
character representation of the usage to a display 406. Moreover, when operation information is not 
known now, the manager of the optometry information center 306 operates the eye refraction 
measuring device 312 by remote control through a computer 307 and the Internet 310, as the body 
314 of optometry equipment of the eye refraction measuring device 312 was mentioned above, he 
does vertical-movement adjustment, and rough alignment of the vertical direction is carried out so 
that the eye of a customer's 407 face may suit the optometry aperture 402. 
[0062] Moreover, the manager of the optometry information center 306 examines the eyes by 
operating the eye refraction measuring device 312 by remote control, also when the optometry 
approach which a customer 407 explains below is not known. 

(3) In the condition that the rough alignment and the above-mentioned rough alignment of a right- 
and-left eye were completed, anterior eye segment image 409L examined [ EL ] the eyes according 
to projection lens 36' (left eye) and image 43a of the collimation scale 43 with the projection lens 45 
are projected on the camera tube 38 in piles. Moreover, in this condition, spacing of the eye 
refractive-power measurement units 319L and 319R is initialized so that a standard man's pupillary 
distance may be suited. 

[0063] In this condition, through the loudspeaker which is not illustrated to a customer 407, control 
unit 315a is voice, or is an alphabetic character and directs the optical-axis doubling approach of the 
eye refractive-power measurement units 319L and 319R on either side to a display 406. 
[0064] In this case, control unit 315a controls a control unit 400. While setting up so that the level 
rotation of the eye refractive-power measurement units 319L and 319R may be made to carry out in 
the direction of an arrow head 412 with the level slewing gear 320 and the opticals axis Ol and 02 
examined [ EL and ER ] the eyes may become parallel A customer 407 is made to move the fixation 
target 33 to a far viewing location by driving means 33a, and while urging him to carry out the 
fixation of the fixation target 33 to a customer's left eye, optical-axis doubling of eye refractive- 
power measurement unit 31L is directed. 

[0065] And while a customer (subject) 407 does tilt actuation of the joystick lever 31 5b all around 
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according to these directions, rotation actuation of the joystick lever 315b is carried out. 
[0066] Under the present circumstances, if tilt actuation of the joystick lever 315b is carried out at 
right and left, control unit 315a will control the control unit 400 of left eye refractive-power 
measurement unit 319L, will carry out normal rotation / inversion control of the pulse motor 326 by 
the control unit 400, and will carry out right-and-left jogging of the left eye refractive-power 
measurement unit 3189L from an initialization location. Moreover, when tilt actuation of the joystick 
lever 315b is carried out in order, control unit 315a controls the control unit 400 of left eye 
refractive-power measurement unit 3 1 9L, carries out normal rotation / inversion control of the pulse 
motor 324, and makes left eye refractive-power measurement unit 3189L move slightly 
approximately. Furthermore, if tilt actuation of the joystick lever 315b is carried out in order, control 
unit 315a will control the control unit 400 of left eye refractive-power measurement unit 319L, will 
carry out direction driving gear of Y 320 actuation control, and will carry out vertical jogging of the 
left eye refractive-power measurement unit 3189L. 

[0067] Such actuation is performed while a customer 407 looks at a display 406. That is, order, right 
and left, and the upper and lower sides are made to move slightly eye refractive-power measurement 
unit 31L to optometry-ed using joy stick lever 315b so that the core of the pupil image Ep examined 
the eyes and image 43 a of the collimation scale 43 may be in agreement and the optical axis 
examined the eyes and the optical axis of the target light-receiving optical system 52 may be in 
agreement. 

[0068] When image 43a of the collimation scale 43 of eye refractive-power measurement unit 319L 
goes into predetermined within the limits to the core (luminescent- spot image) of the pupil image Ep 
of a left eye, memory 315h is made to memorize control unit 31 5a as a**** alignment coordinate by 
this jogging in quest of the coordinate of eye refractive-power measurement unit 31 9L from the 
activation point of a pulse motor 324,326 or the direction driving gear 320 of Y. 
[0069] After this storage, through the loudspeaker which does not illustrate directions of optical-axis 
doubling of eye refractive-power measurement unit 319R, control unit 315a is voice, or is performed 
to a display 406 in written form. A customer 407 makes order, right and left, and the upper and lower 
sides move slightly eye refractive-power measurement unit 319R to optometry-ed using joy stick 
lever 315b so that the core of the pupil image Ep examined the eyes and image 43a of the 
collimation scale 43 may be in agreement and the optical axis examined the eyes and the optical axis 
of the target light-receiving optical system 52 may be in agreement like optical-axis doubling of a 
left eye according to these directions. 

[0070] When image 43a of the collimation scale 43 of eye refractive-power measurement unit 319R 
goes into the predetermined range to the core (luminescent-spot image 102a) of the pupil image Ep 
of a right eye, memory 31 5h is made to memorize control unit 315a as a **** alignment coordinate 
by this jogging in quest of the coordinate of eye refractive-power measurement unit 319R from the 
activation point of a pulse motor 324,326 or the direction driving gear 320 of Y. 
[0071] In case control unit 315a searches for such a **** alignment coordinate and a **** alignment 
coordinate, it asks for the location of the up to examined the eyes based on the ranging signal from 
the ranging means 404. 

(4) Find the coordinate of the luminescent- spot image of the coordinate of image of collimation scale 
43 in **** alignment coordinate [ which carried out operation of the pupillary distance, and control 
unit 315a in this way, and was memorized by memory 315h ], and **** alignment coordinate, and 
this case 43a, and the right-and-left eyes EL and ER to the customer's 407 pupillary distance PD. In 
addition, the coordinate of image 43 a of the collimation scale 43 and the coordinate of the 
luminescent-spot image of the right-and-left eyes EL and ER are searched for from the area CCD of 
the camera tube (television camera) 38 in this case. And control unit 315a transmits this pupillary 
distance PD to optometry information-center 306 computer 307 through the Internet 310, glasses are 
processed or the memory (not shown) of a computer 307 is made to memorize it as data at the time 
of choosing a glasses frame. 

(5) Carry out setup for eye refractive-power measurement, and control unit 315a which is CPU in 
this way, and the pupillary distance PD at the time of the measurement for ** (pupillary distance for 
**) searches for spacing and the coordinate of the eye refractive-power measurement units 319L and 
319R on either side corresponding to ** ** and the pupillary distance PD at the time of far view. 
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[0072] Control unit 315a is made above. The pupillary distance PD at the time of the measurement 
for ** Moreover, ** **, The angle of convergence alpha of the opticals axis Ol and 02 examined 
[ EL and ER ] the eyes when having arranged the fixation target 33 in the near vewing location, and 
carrying out the fixation of the fixation target 33 to optometry-ed (at the time of near vewing) (refer 
to drawing 16 ) Spacing of the location in which the image of the pupillary distance PD in this case 
(pupillary distance for Kon) and the fixation target in this case (fixation target) is formed, and the 
eye refractive-power measurement units 319L and 319R of the right and left in this case, and its 
coordinate are calculated and searched for. 

[0073] And if a customer 407 makes measurement switch 315d for ** turn on, while control unit 
315a will move the fixation target 33 to a far viewing location by driving means 33a Actuation 
control of the level slewing gears 3 1 8L and 3 1 8R is carried out, and level rotation is made to carry 
out in the direction which showed the eye refractive-power measurement units 319L and 319R by 
the arrow head 412, and it is set as angle-of-convergence [ of the measurement for ** corresponding 
to the location in which the image of a fixation target (fixation target) is formed ] alpha "0." That is, 
control unit 315a is set up so that the opticals axis Ol and 02 examined [ EL and ER ] the eyes may 
become parallel. On the other hand, control unit 315a carries out actuation control of the pulse motor 
326,326 by the control unit 400,400 of the eye refractive-power measurement units 319L and 319R, 
and it moves the eye refractive-power measurement units 319L and 319R so that it may become 
spacing and its coordinate location of the eye refractive-power measurement units 3I9L and 319R of 
the right and left for which it asked corresponding to the pupillary distance PD at the time of far 
view. 

[0074] Moreover, a control unit 400 is controlled, the eye refractive-power measurement units 319L 
and 319R carry out pulse motor 326,326 drive control, and control unit 315a is set as the pupillary 
distance at the time of the near vewing which asked for the eye refractive-power measurement units 
319L and 319R while it will move the fixation target 33 to a near vewing location by driving means 
33a, if a customer 407 makes measurement switch 3 15e for Kon turn on. With this, control unit 315a 
carries out actuation control of the level slewing gears 318L and 318R. Make level rotation carry out 
in the direction which showed the eye refractive-power measurement units 319L and 319R by the 
arrow head 412, and it is set as the angle of convergence alpha of the measurement for Kon 
corresponding to the location in which the image of a fixation target (fixation target) is formed. It is 
made in agreement [ the opticals axis Ol and 02 examined / EL and ER / the eyes and the main 
opticals axis OL and OR of the eye refractive-power measurement units 319L and 319R ] through 
half mirrors Hm and Hm. 

(6) alignment — data, such as a location in which the angle of convergence alpha (refer to drawing 
16 ) examined [ such pupillary distance PD examined the eyes and / EL and ER ] the eyes and the 
image of a fixation target (fixation target) are formed, are displayed on a display 406. 
[0075] Then, while carrying out tilt actuation of the joy stick lever 315b all around, by carrying out 
rotation actuation, the control unit 400 of the eye refractive-power measurement units 31 9L and 
319R carries out actuation control of a pulse motor 324,326 or the direction driving gear 320 of Y, 
carries out jogging actuation of the case body 316 at front and rear, right and left and the upper and 
lower sides, and carries out rough alignment of the left eye measuring beam study system 330L to 
predetermined within the limits in which auto alignment is possible to cornea top-most vertices 
examined [ EL ] the eyes (left eye). 

[0076] And if left eye measuring beam study system 330L goes into predetermined within the limits 
in which auto alignment is possible to cornea top-most vertices examined [ EL ] the eyes (left eye), 
control unit 315a will carry out actuation control of a pulse motor 324,326 or the direction driving 
gear 320 of Y by the control unit 400 of the eye refractive-power measurement units 319L and 319R, 
and will make the main opticals axis OL and OR of the eye refractive-power measurement units 
319L and 319R in agreement through half mirrors Hm and Hm, and alignment will complete it. 
[0077] And after the measuring beam study systems 330L and 330R are made to carry out alignment 
to cornea top-most vertices examined [ EL (left eye) and ER (right eye) ] the eyes Even if the 
optometry EL (left eye) and ER (right eye)-ed moves somewhat and the main opticals axis OL and 
OR of the measuring beam study systems 330L and 330R shift to the opticals axis Ol and 02 
examined [ EL (left eye) and ER (right eye) ] the eyes Regular alignment will be performed, in order 
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for the control circuit shown in drawing 25 to carry out drive control of pulse motors 324 and 326 
and the direction driving gear 320 of Y as mentioned above or to put a gap of a right-and-left eye 
together. 

(7) It is only that the eye refractive-power measurement, thus the customer 407 by other ** do rough 
alignment of the measuring beam study systems 330L and 330R to the optometry ER (right eye)-ed 
examined [ EL ] the eyes (left eye), and alignment of the measuring beam study systems 3330L and 
330R will be automatically carried out to the optometry ER (right eye)-ed examined [ EL ] the eyes 
(left eye). 

[0078] By therefore, optometry mode selection switch 31c which chooses the optometry mode of 
other ** type or a consciousness type Carrying out alignment of the measuring beam study systems 
330L and 330R as mentioned above, after making the eye refractive-power measuring device 312 
into the eye refractive-power measurement mode of other ** type and setting the location of the 
fixation target 33 as the location of the far point, the near point, or arbitration as mentioned above By 
making the optometry EL and ER-ed of the subject look into the fixation target 33 of measuring 
beam study system 330L, and the fixation target 33 of measuring beam study system 330R through 
half mirrors Hm and Hm, respectively The optometry EL and ER-ed of the subject is fixed to a 
fixation target image, and when alignment of the measuring beam study systems 330L and 3 3 OR was 
carried out, as it mentioned above, the refractivity at the time of the far view examined [ examined / 
EL / the eyes (left eye) / EL ] the eyes (right eye) and near vewing etc. is automatically measured to 
other ** type. 

(8) The eye refractive-power measurement customer 307 by consciousness by optometry mode 
selection switch 31c which chooses the optometry mode of other ** type or a consciousness type 
Measurement switch 315d for ** after making the eye refractive-power measuring device 312 into 
the eye refractive-power measurement mode of a consciousness type, Or if measurement switch 315e 
for Kon is made to turn on, as it mentioned above, alignment of far view or near vewing will be 
automatically carried out for the measuring beam study systems 3330L and 330R to the optometry 
ER (right eye)-ed examined [ EL ] the eyes (left eye). On the other hand, control unit 315a displays 
an optometry chart on a liquid crystal display 341 through a control unit 400. Incidence of the 
optometry chart displayed on this liquid crystal display 341 is carried out to the left-hand side 
optometry EL-ed through the lenses 342a and 343a of the turret disk 342,343 or a bore (not shown), 
a mirror 345, a half mirror 9, and Hm. 

[0079] Therefore, sequential insertion of the spherical-lens 342a from which the optometry chart of a 
liquid crystal display 341 is chosen according to the optometry purpose, the rotation drive of the 
turret disk 342 is carried out with a driving gear 410, and refractive power differs in this condition is 
carried out into an optical path, and it is made for the vanity condition of the optometry chart of a 
liquid crystal display 341 to clarify. Moreover, when there is astigmatism, while carrying out 
sequential insertion of the cylindrical-lens 343a from which the rotation drive of the turret disk 343 
is carried out with a driving gear 411, and refractive power differs into an optical path, the cy Under 
shaft of cylindrical-lens 343a is rotated, and it is made for the vanity condition of the optometry chart 
of a liquid crystal display 341 to clarify by rotating cylindrical-lens 343a by pulse motor 343b in an 
optical path at the circumference of an optical axis. 

[0080] And control unit 315a calculates cylindrical-lens 343a for the sense of the cylinder shaft of 
lens 343a from the rotation of the circumference of an optical axis into an optical path while 
calculating the number of spherical-surface refractivity and the number of cylinder refractivity of the 
lenses 342a and 343a inserted in the optical path from the amount of drives of a driving gear 
410,41 1 . In addition, this rotation can be calculated with the amount of rotation drives of pulse motor 
343b. Moreover, although actuation of joystick lever 315b can perform this actuation of a series of, 
you may carry out by preparing the panel of dedication. 

[0081] At this time, as for the eye refractive-power measurement units 319R and 319L, auto 
alignment is always hung, and even if a customer's (subject) face location shifts somewhat during 
consciousness optometry, inspection is advanced convenient. 

(9) In addition, although the example explained above explained in addition so that the eyes might be 
examined without fixing a customer's 407 face, sense whether the jaw receptacle and frame reliance 
which carry out fixed support of a customer's face in fact were prepared on the optometry table 310, 
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the feeling sensor of a man (switch) which senses a customer in frame reliance was formed, and the 
customer started optometry. In this case, since the location of a customer's face to the body 314 of 
optometry equipment is pinpointed, more exact measurement can be performed. 
[0082] Moreover, a jaw receptacle and frame reliance can be attached possible [ height adjustment ] 
on the optometry table 3 1 0, and it can also use for height adjustment with the body 3 14 of optometry 
equipment. Furthermore, only a jaw receptacle can be attached possible [ height adjustment ] on the 
optometry table 310, and it can also use for height adjustment with the body 314 of optometry 
equipment. Moreover, only frame reliance can be attached possible [ height adjustment ] on the 
optometry table 310, and it can also use for height adjustment with the body 14 of optometry 
equipment. 

[0083] Furthermore, a jaw receptacle is prepared in the body 314 of optometry equipment, and the 
customer who put the jaw on this jaw receptacle brings both eyes close to the optometry aperture 
402, looks in at the inside of the optometry aperture 402, and can examine the eyes in this condition. 
In this case, the height from a jaw to both eyes changes with customers. Therefore, frame reliance 
can be prepared in the body 3 14 of optometry equipment, a frame can be applied to this frame 
reliance, a customer brings both eyes close to the optometry aperture 402, and it looks in at the inside 
of the optometry aperture 402, and to the optometry aperture 402, the location where the frame to 
frame reliance hits can be changed easily, and he can like and do [ a customer tends to adjust the 
height of an eye easily, and ] it because it is made to examine the eyes in this condition. Furthermore, 
this frame reliance and jaw receptacle may be prepared in the body 314 of optometry equipment. By 
making it this appearance, by adjusting the height to the face of the customer of the body 314 of 
optometry equipment, the height of frame reliance or a jaw receptacle is easily doubled with the 
height of a customer's face, and frame reliance and a jaw receptacle can be used smoothly. 
[0084] Furthermore, a customer's (for subject) monitor does not need to be the indicating equipment 
406 of the body 314 of optometry equipment, and one, and monitor television and the liquid crystal 
television of the body 314 of optometry equipment and another object are satisfactory for him. 
[0085] Moreover, a customer's (for subject) display 406 (monitor) is used also for interlocking 
operating instructions before starting optometry with voice, and displaying them. That is, when the 
entrance into a room in a customer's optometry box is detected in this case, or it detects that the 
customer sat on the chair in an optometry box and this detection signal is received, the message 
"adjust the height of a chair" is sent to a customer with voice, and if height adjustment is O.K., the 
message "push a start button" will be sent with voice. In this case, the same contents as ON voice 
message are displayed on a display 406. 

[0086] Furthermore, height doubling of a customer's face and the body 314 of optometry equipment 
can be performed based on a customer's image picturized with the television camera 403. That is, by 
finding the height (vertical location) of the image a customer's face picturized with the television 
camera 403 by the image processing, and carrying out drive control of the lifting device 3 1 3 by 
control unit 315a, to the location whose height of a customer's both eyes suits to the height of the 
optometry aperture 402 of the body 314 of optometry equipment, a rise-and-fall drive is carried out 
and ** alignment of the body 314 of optometry equipment can be carried out. The eyes of ** person 
loess can be examined by making it this appearance. 

[0087] Moreover, when it detects that formed the side camera in the side of the chair in an optometry 
box, and the customer sat down on the chair in an optometry box while preparing frame reliance in 
the body 314 of optometry equipment, A customer's radical is asked for the image from a side 
camera for the height of a customer's face etc. by the image processing, and I adjust the height of a 
customer's face to the optometry aperture 402 of the body 31 of optometry equipment, and can have 
a customer's frame applied to the frame reliance of the body 314 of optometry equipment by 
adjusting the height of a chair. The eyes of ** person loess can be examined by making it this 
appearance. 

[0088] Moreover, when it is judged by ** person loess from a customer's optometry data on the 
occasion of the above optometry that correspondence is difficult, it is the extreme anisometropia, it is 
the strong astigmatism, it is the extreme number of spherical degrees and an astigmatism shaft is 
oblique astigmatism, at the times when a corrected eyesight value is extremely low, the manager by 
the side of the optometry information center 300 (operator) operates the eye refractive-power 
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measuring device 312 by remote control from a pin center,large side. 

[0089] Furthermore, when optometry is not smooth or there is no response of a customer, or when 
the Red Green test is not performed well, Or when there is no response beyond predetermined time 
amount, [ whether the manager by the side of the optometry information center 300 (operator) 
operates the eye refractive-power measuring device 312 by remote control from a pin center,large 
side and ] It is good for the manager by the side of the optometry information center 300 (operator) 
to inform a customer of the usage of the eye refractive-power measuring device 312 using the 
loudspeaker or display 406 which the body 314 of optometry equipment does not illustrate. 

(10) If the optometry data based on this optometry are transmitted to the computer 307 of the 
optometry information center 300 through the Internet 310 from control unit 315a after consulting 
and above-mentioned optometry are completed, the manager by the side of a pin center,large will 
consult to a customer 407 based on this transmitted optometry data. 

[0090] In this case, the formula value of glasses etc. is created based on optometry data, and 
spectacle lens **** is performed for a formula value with a customer based on this data as data for 
spectacle lens ****. By the way, although the quality of the material becomes thin, as for a spectacle 
lens, a price (cost) also becomes [ lens thickness ] high in this order at the order of a plantar-flexion 
chip box ingredient, an inside refraction ingredient, and a high refraction ingredient. Therefore, when 
a customer's eyesight value is comparatively good, as for RENZUKOBA thickness, the cheap 
spectacle lens of the cost of a plantar- flexion chip box ingredient does not become thick, either. 
However, if the cheap spectacle lens of the cost of a plantar-flexion chip box ingredient is used when 
a customer's eyesight value is bad quite small, the KOBA thickness of a spectacle lens will become 
thick too much, and the appearance of the glasses seen from the side face depending on the glasses 
frame will worsen. In this case, although cost becomes high, it is using the spectacle lens of the high 
refraction ingredient with which KOBA thickness's becomes thin, KOBA thickness of glasses is 
made small, and it can avoid spoiling appearance. A customer can be taken as reference of spectacle 
lens **** because the manager by the side of a pin center,large consults the viewpoint of the 
appearance of such cost and RENZUKOBA thickness etc. for a customer. 

[0091] Moreover, in a pin center,large side, looking at a customer's 407 face projected on a display 
308, many glasses frame images are transmitted to control unit 315a through the Internet 310, this 
glasses frame image is displayed on the display 406 by the side of the body of optometry equipment, 
through the loudspeaker (not shown) prepared in the body 14 of optometry equipment, it is voice or 
frame **** is consulted for a display 406 in written form. 

(11) Transmit the image of a customer's face picturized with composition, selection, and the 
television camera 403 of a glasses frame to the computer 307 of optometry IPC 300 through the 
Internet 310. It enables it to compound alternatively the glasses frame recorded on the information 
record regenerative apparatus (a hard disk, DVD, etc.) which a computer 307 does not illustrate in 
the image of a customer's face. A customer chooses this composition simply by joystick lever 315b 
by the side of the body 314 of optometry equipment. Frame **** may be made to be made by 
displaying on the display 406 of the body 314 of optometry equipment the synthetic image of a 
glasses frame and a face image with which the synthetic image of a glasses frame and a face image 
was made to return control unit 315a by the Internet 310, and k was returned. 

(Modification) In the example explained above, although the example was shown as the optometry 
equipment of the eye refractive-power test equipment 312 grade arranged in many locations was 
managed by the optometry information-center 300 side through the Internet 310, it is not necessarily 
limited to this. 

[0092] For example, as shown in drawing 29 and 30, while arranging the optometry box Bl, B-2, 
and B3 grade to the corner of the glasses store 600 and installing the optometry equipment of eye 
refractive-power test equipment 312 grade in the optometry box Bl, B-2, and B3 Establish the 
management office 601 in other corners of the glasses store 600, and the optometry information 
processor 306 mentioned above to this management office 601 is arranged. The optometry 
information processor 306 and the optometry equipment of eye refractive-power test equipment 312 
grade are connected through intranet 602, and optometry management and consulting can be 
performed. [ as / in the pin center,large mentioned above in the management office 601 ] 
(in addition to this) the example explained above again — the eye refractive-power measurement 
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units 319R and 319L — a horizontal -- although the example established rotatable was shown, it is 
not necessarily limited to this. For example, the eye refractive-power measurement units 319R and 
319L are formed only in right and left possible [ a migration drive ] in the condition of having 
countered, and you may enable it to change the sense of the optical axis of the eye refractive-power 
measurement units 319R and 319L because it can be made to carry out in the pulse motor which 
does not illustrate the half mirrors Hm and Hm on either side rotation drive control. 
[0093] In this case, when a customer's both eyes are carrying out congestion, according to the 
congestion include angle of a customer's both eyes, correction value is calculated for the actual 
coordinate of X, Y, and Z, and it may be made to carry out drive control of the three-dimensions 
driving gears 317L and 317R from the coordinate of X, Y, and Z of the eye refractive-power 
measurement units 319R and 319L, taking this angle of convergence into consideration based on this 
correction value. 

[0094] Moreover, when the angle of convergence sticks, carry out multiple-times measurement, and 
it is made to move until it becomes a position, and controls to drive in. 

[0095] Moreover, when waiting and a response enter a customer's (subject) response, they may be 
made for the eye refractive-power measurement units 3 1 9R and 3 1 9L to always impose auto tracking 
(auto alignment), and to advance inspection of consciousness automatically according to it. 
[0096] Furthermore, control unit 315a which receives auto tracking, the eye refractive-power 
measurement units 319R and 319L which perform presentation of a chart and consciousness 
frequency, and the response of the subject has been independent, and delivery of the directions to the 
eye refractive-power measurement units 3 19R and 3 19L from control unit 3 1 5a is twisted using a 
communication link. 
[0097] 

[Effect of the Invention] As explained above, the left eye refractive-power measurement unit 
[ invention of claim 1 ] which can be asked **-wise and subjective besides the subject, and a right 
eye refractive-power measurement unit are prepared. A level rotation means for said each eye 
refractive-power measurement unit to be the eye refractive-power measuring device formed in right 
and left possible [ a drive ] at least by the driving means which became independent, respectively, 
and to carry out independently level rotation of said each eye refractive-power measurement unit, 
respectively, Since it considered as the configuration which has the control unit which calculates 
whenever [ spacing / of a both-eyes refractive-power measurement unit /, and measuring beam axial- 
angle ] from the amount of drives and the amount of level rotation to right and left of each of said 
eye refractive-power measurement unit, and finds the pupillary distance of the right-and-left eye of 
said subject from said spacing The pupillary distance when carrying out far view and the pupillary 
distance when carrying out near vewing can be found. 

[0098] Moreover, in invention of claim 2, said eye refractive-power measurement unit can perform 
easily alignment for order and right and left, the eye refractive power by consciousness since it 
considered as the configuration in which auto alignment is possible while being prepared possible [ a 
drive ] up and down, and the eye refractive power by other ** with a three-dimensions drive. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing arrangement of the optometry box in which the 
optometry equipment (eye refractive-power measuring device) concerning this invention is installed. 
[Drawing 2] It is the explanatory view of the optometry system using the optometry equipment of the 
optometry box arranged like drawing 1 . 

[Drawing 3] It is the approximate account Fig. of the optometry equipment installed in the optometry 
box shown in drawing 1 . 

[Drawing 4] The partial enlarged drawing of (a) and (c of the approximate account Fig. in which (a) 
shows the relation between the optometry box of drawing 1 and the body of optometry equipment, 
and (b)) are the top views of (b). 

[Drawing 5] It is the top view of the case of the body of optometry equipment of drawing 4 . 

[Drawing 6] It is the horizontal sectional view of the body of optometry equipment of drawing 4 . 

[Drawing 7] It is drawing of longitudinal section of the body of optometry equipment of drawing 4 . 

[Drawing 8] It is the top view of the three-dimensions table of drawing 7 . 

[Drawing 9] It is the front view of the body of optometry equipment of drawing 4 . 

[Drawing 10] It is the expansion explanatory view of the display of drawing 9 . 

[Drawing 11] It is the control circuit Fig. of the optometry equipment of drawing 3 - drawing 10 . 

[Drawing 12] It is the operation explanatory view of the display of drawing 9 . 

[Drawing 13] It is the operation explanatory view of the display of drawing 9 . 

[Drawing 141 It is the operation explanatory view of the display of drawing 9 . 

[Drawing 15] It is the operation explanatory view of the display of drawing 9 . 

[Drawing 16] It is the explanatory view showing the optical system of the optometry equipment 

shown in drawing 3 - drawing 10 . 

[Drawing 17] It is the explanatory view of the chopper of the optical system of drawing 16 . 
[Drawing 1 8] It is the explanatory view showing the detection principle of the optical system of 
drawing 16 . 

[Drawing 19] It is the explanatory view showing the detection principle of the optical system of 
drawing 16 . 

[Drawing 20] It is the explanatory view showing the detection principle of the optical system of 
drawing 16 . 

[Drawing 21] It is the explanatory view showing the detection principle of the optical system of 
drawing 16 . 

[Drawing 22] It is the explanatory view showing the detection principle of the optical system of 
drawing 16 . 

[Drawing 23] It is the front view of a reflected light cutoff diaphragm of the optical system of 
drawing 16 . 

[Drawing 24] It is the front view of the collimation scale of the optical system of drawing 16 . 
[Drawing 25] It is the block diagram of the control circuit of the optical system of drawing 16 . 
[Drawing 26] It is the output signal explanatory view of the two-dimensional photo detector of the 
optical system of drawing 16 . 

[Drawing 27] It is the wave form chart of the control circuit of the optical system of drawing 16 . 
[Drawing 28] It is the wave form chart of other control circuits of the optical system of drawing 16 . 
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IDrawing 29] It is the explanatory view showing other examples of this invention. 
[Drawing 30] It is the wiring explanatory view of drawing 29 . 
[Description of Notations] 
315a ... Control unit 

317L, 317R ... Three-dimensions driving gear (three-dimensions driving means) 
318L, 318R ... Level slewing gear (level rotation means) 
319L ... Left eye refractive-power measurement unit 
319R ... Right eye refractive-power measurement unit 



[Translation done.] 
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(ra«aa3gB##> itfsMs^is:) 3 0 7 t, a>t 

3.-9 3 0 7 CD^-#- H^V»>X<Sf©»^» 3 0 8 
t, tr^-f I' WMf I' If f ©^tOSiSl 3 
0 9 tt>^-«JtS81iLT#t4. 
[0 0 10] Sfc, ^Bg^-yi7XB 1 ~B 5rtlC«, 0 

4 (a) fc«lxfcj;5lc, m8c7—-7)VZ 1 0*tRtt6 

ttT^*t#ic. mm*? mmmmm?) 311*5 
^tte-nrv^. -t-ux, tftURr— 1 o±(c«. 

5ui*STf5JBISrAifflf8i3 1 Z1fimSMt.l, 

5 rt©eBSr*»J&8« 3 1 2ttO^-*!y h 

3 1 l^H3>ta-?3 0 7CiftR3 

[BRfl*rftiM&£a3 1 2]BMS»f^ittl^^S3 1 2 tt, 
H4-07, H9fc«Ufc*K:. tftll^— 7;U3 1 0± 

T$»i3 1 3 a£±Tffi»-f£«K:l>fc#l$&B (± 
T&Si^g:) 313t. £J*tt3 1 3 a±\ZT&Qtm*> 

ntcmmm*&3 ut. #Ksi3 i s-^wobb 

##3 1 4<Z>tmmW ! &fft>1t&<D\zm*&/VJ3>* 
#3 1 5 ^<D/tVZl>*#3 1 5F*9fC«Hl 

l\Z7Fl>ttm&MW®&3 1 5 ai»|<JlSnTV»44ft 
K. C©^gL$iJPlH]g§3 1 5 aCli-?3'f 7fy?W 
-3 15 b#t«je*^»RtAB»»fl!*RiLTtt« 

[001 1 ] 3 >*{*: 3 1 5 fcli. ffc«5$X 

f31c, iifflfflJJtX-f 7?3 15d, ififfliSS^X-f y 
f315 e«OM)£E— PttftK'f y^^iH^^S 
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tVTi$tf*>tlT^2>. uCX-fyf 3 1 5c~3 1 5 
e*»6O«^ttjRJHW»0K3 1 5 aKA;*j£ft. 
-fXr^ 1 5 b Wi&fEflif fci»»$ij»[5]g§ 

3 15 aKA:*}£ft-£>. MIC /tyzi>^:^3 1 5\Z 
tt. #&£EB3 1 3*fMb£*Tfc«g«aM*3 1 4£ 
±#$^^^7? 3 15ft. #l$^13 1 3 Srf^K) 
£-e-C&BBgfi##3 HmTSt^X-fvfS 1 5 

3 i 5 f . 3 1 5 g (r>m i %% , &Mumm%h 3 l 5 a KA 

*j£ft5. fit. «S$iJPIhIK3 1 5 att. X-fyf 10 

3 1 5 f a>e>©ONfg-ft£Stt-5£, #K«13 13* 
f^W)$-frT^llSB*#:3 1 4£±#£i*. X-f<y^3 

1 5 g*^©ONlf^t5t. #l$gE3 1 3£f£ 
S)$-&T^figSB*fr3 1 4*»T*-a-a«»:ttt3Tlr» 
5. 

[0 0 12] d e>&Ha^e## 3 1 4tt, ir— X&&3 
1 6«fc, ^r-X##3 1 6fi©fe&CgBtS:£n£:— 2t© 
H^7clgi()S« (=*7C«MMft) 3 1 7 L. 3 1 7 R 
fc. =*7aB»*SlTf**=3fc7cBftSs«3 1 7L, 3 

1 7 R±t-^n^-*nKis:$nfc* s FiHie^B (tK^ihis 20 

EKSI) 3 1 8 L, 3 1 8 Ri. *¥lH]|ESfi3 1 8 
L, 3 1 8 R±rc-€-n-ettEtt£ttfc£M*fftW&2. 
-71-3 1 9LX.tfftm®$Tt)mj£.=L->y b3 1 9R£ 

[0013] zommmtimm=L=-y v-3 1 9l, rs 
»^«ijpiHig§4 0 0 s-t-*netiwu crattiMffiaK 

4 0 0 1^2 5»3*bfcfiBtfeffllHlBS4 0 1 €rWT-5. 
[0 0 14] >r-7,*W3 1 6©flftffi«F*±fi5fc: 

te&BgtU 0 2*<J&J5££ft, ^r— X*{*:3 1 6 
*±SggPttt^BBSS4 0 2 0±*CffifiLT)2:ft©Tl/ 30 
£73*7 (flHk^gt) 4 0 3:d«S!t3#(tenTW. s 
Ac, ^r-7,*#:3 1 6 Ktt, fcBSHST^JBS^^y h 3 
1 9 L t*Rffl#f*W3S3--y h 3 1 9Ri©Mlcttt 

#<D**T?©KJt&»r*-*jM6¥a («0EiZ >*) 4 
0 4*<Bl0tttte>ftT<^£. S5fC ^r— XW3 16© 

®Otttte»ft, ir— ^**3 1 6©ttiB«l'*T«K:tt« 

s**ii^<D«^sfi4 0 6iimmmm^mm^mm 

[0015] jaiie^S4 0 4«, wKmm* m&mm 
mm 3 1 1 tzmmrswun o 7 <D$m*m 

JtbT, J5£iWfflJ|e!K3 1 5 afcA*"* - *. Sfc, A!g 

t>f4 0 5«. WL&mmm?) 3111: 

tlt5M4 0 7SiS)LT > Sa«#*^WPlHl 
8S3 1 5 aKA^TS. 

[0 0 16] SIC. 3?^&B4 0 6 0D*±gBfC«T-Uf 
A^740 3TSU&Ufc«4 0 8<BH*4 0 8 atfm.W- 
fflffll|sIS& 3 1 5 aSr^LT^^ft. g^S4 0 6© 
fi*0»»ICttBB#r*»je3.= y M19L, 319 so 



ROtitSSilf (fHi*>7) 3 8, 3 8-C»® 
Ufc*tt#OlWI8««4 0 9L. 4 0 9 R^StKCfHWH 
g§4 0 0, 4 0 0Rtf3 1 5 a £5>LT&LHi;*ft<5«fc 

<H*7C^lb^B>=^7C^©)SB (H^tEKS)^©) 
3 1 7L, 3 1 7RH /WX ! £—* J *tU£S'V>y* 
Sffl^TS^*3 2 0 a*J:TMHrr*«K:UfcY (± 

T) -fifammmm 320^, 320a ©±*tic«i 

•3tttte»ft*:Y (±T) JlSlMf-^3 2 1,!:. Y 
f-^3 2 0 a±l;Z mm JjfiHz&WjBimzT&Q 

nmtitzz mm *i*iMf-^3 2 2i. 

#r)tttt<E>ft£:X (fe&) S[6l»lf-^3 2 3St 

-rs. 

[0017] fit, m8iz^tz^o\z, zjjfamw) 

^-7)13 2 2tt. Y3&G»»?— ^3 2 1 CflJtOfl- 
lt6ftfcMXt-^ (Z^r&JlBidgfi) 3 2 4i, /t 
Mt-?3 2 4K£DIeIi|fclig»£ft-5j£9*v ! 3 2 5 

tccfcoz mm jjfa\zm&mmiE&t>ti2>miztiL^T 

US. £&. X^|Sl#»f-^3 2 3ll Z#GJ»» 
^-^3 2 2(cSt'3^We»ftfc/i;i'X ; E-^3 2 6 
<h, /^Mt-^ 3 2 6 tc£9[Hliei8»£ft-5ii9*v 
3 2 7fC,J;DX <fe&) ^(S]tCjtiI^f!l$-e-eft-&^lC 

[0 0 18] COY^r&llKib^B3 2 0 ^SVIT.^— ? 
3 2 4, 3 2 6te, «SE-r*J:'5»:«J|C«I»EI»4 0 0 
CD{4fi^tiii5Ili§4 0 1 T'Mffl £ft&. 
<*¥BlE««>£jfc, *¥lHiegfi (tK¥IhI«j^©) 
318L, 3 1 8RttE*7CllS13 1 7L, 317 
R£>±®**lC@5££ftTU-5. Steffi 3 1 

8L, 3i8Rii svix^—fmizjLomm^i&'p'b 

ldHI^B)Sft-5Iiie«63 18. 3 1 8£*rT£. *b 
T, CCO*¥lHie^B3 1 8 L. 3 18R©|sieW3 1 
8,3 1 8Ktt. aEBgB»T^S!l^--> h 3 1 9 LRtf 
tM»f*I«a=y h 3 1 9 R*<BJg;*ft-0>5. 

<©ia»f*jwe3Lny h>fciaia»f**«i=:y h 3 1 

9 LStftll«AM!ga=y b 3 1 9 Rte. 

WJgany h 3 1 9 L<DWfeyt¥mz-D^TWlW-?Z>. 
(a) jfi-KIMraWJfci-v h 3 1 9 LOWJgJt^RR 

CC0fcBBB*T*^l5£^---y h 3 1 9 L ©iBlJtft^tt, 
0 1 6 KS-f (t!l»iC<7)£IIS&f 73ii^7t^^ 3 3 

oLi, &n*.<Dmm$itimiz.yt^ih3 4 oLt, citi 

6£iR2g-f (^) 3 50Li£ft5. 

(ffiK^ofeagasf 3 3 0 D mn&vtc 

liSSf ^W«7t^ 3 3 0 L «. K^BB{4B«iai^50. 

mfe*-?v hz&tkmmmziSL&rzz-yy h&m 
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^«l£B£-r-5B8B&&54fttf«&lfiER (fell) <t# 
SB£©&BgS&£^T5M*7fc^*55£*-r-2>. 
[0 0 19] tfc&BS<£B*fctti*50tt. 0 1 6 
^7^^102. &i*U>Xl04. ^lA-7 3 5-106Rtf 
SSI2A-7 3 7-108£\ ^2A-7 5 7-108COKSt3ttt 
±tcSeB-T^. *lA-7 5 5- 106«R»^$S 

±(C. &&U>Xl09, ^3>;/A— 110, 2*7£§7t^l 
12£ffie-f 

[0020] seic, ^3 ^/1-ll0<D-^ro<SiJl;«S 
*P«*fflS£Jfc»^ 113, *fcte35F©«fctt**«*fllX 
3t3d^ll4*iffiB$n«.. »3tt* : Fl024:aJt*^ll2t 

Rtftt«U>Xl09K:Wlx#ft-C**. 
[0 0 2 1] fttfo'S. ffi&BlEL (£B) aUgiEffiBK 

HI/ >Xl09fC J: 0 . SftB^l 12± KaftB^KK©* 
*«IPMl0 2atl/TM§n5. ^3 -^A-llO 

tt. Bll7fc*r«fc. ttBoBJBxu vMl5^&#■r 
*p | ^«^::J:■^T*lJ«;£ft. n««f4:''ii6*4 , 'Cficia<ei 

[0 0 2 2] £fc&0ll9tt§3fc5H^112KA*rr*ttfi 
Sr— SJC-r-5fc«e>CDt)©Tfe0. H^7sU >y Ml5©2fg 

7^*1 20tt, «(IBiS0ll9<OB8PgC<OBSn«RT*-5. 

[0023] ±%mi&\zi3tfz>mmmmtkmm5o<z>8i 

«&(122)#g3fc* ; Pll2J:D«#(«fcl'>X 109iR 
2t<M) C*S4g-&tC*5liT. ?3 y/t— HOtfEHETS 
t. HI 8A.B.C»Cw-r*t. IfXU-V Hl5«***l= 

2±lC«01 9A.B.CC^Tfil^^:*<A»"rS. 019 
IdiJt^T, Xtt3fcl*©aiiffcBSiRU OttAttftJftOW 

ffioaiCMflcBs^r. c©p$osjt^n2©^a«^ 

WWi^g y/X-©«fcB*SU lft$lllteY77l6]©&g?£ 

[0 0 2 4] ISBU>Xl09t:J:*«SBj«(122)3ft» 
B3t* : fii2J:0m*(eBW'>'Xi09OB)k:»*«* 
tt, ^3 yA-no^Em-f -5<h, H2i,B2 2i:st 

021. 0 2 2 140 18, 019 [Z^rtl^tl 
ttJ&T*. CO»0«3tt«^112©«W«#tt, 0O2 
OtC^T*f*P<T*S. 

[0 0 2 5] £<=,(Ci;fc. »«U>Xl09K«k*tS»J« 
tfSTWFl^raftB^ICtt. £%£?1124>4ftttA 
02 OW-^^T*-r*P<««I<i:¥fi : ^iSi^<i: 

[0 0 2 6] ±ES3KB?1120ttUA#(C 



«t0, ISBj«*»B*B^OBa*I^©filK***». « 
ir»«.*fttf, te*»<OABHHjA3&tBf*ffiB^6«r«*lfl] 
lc:fe^T£*©|6]€rK: £ft/£tti**lT^*a>£&fc]-r* d 
t*tT€f*. BUSK. §3t*HM 12±OWWAlttt« 
Olttettffln^itiO. WftKOftKOlAttBtf 
BfseBaffiBK:»U±TJtt«E**K»l»:*^Tf©iaj« 

c t* nfc*ttt*nx ^ -a * «tt tar * z t. an* * -a . a 

*s. **««Ttt, tMftUR(£K)£t*jE!tBK:feS 
B*. S7tB^112#**!H©attB/*a*WiAll^* 

[0 0 2 7] ^-y* h&i^7t¥*5ltt, 0 1 6 \Z=m 
tmz. 3t«*«*«iDfcEB*tl*:-»O*^«0t«la.l 
b. aS^«Wtt«la.lb*»603tt*-t*l-etl*3tt"r**3ttU 
>X2a.2b. ¥fr**«Mbmj* — $^>X3, Rt^RJP 

-X 3 5 0 L K3t»T— A 3 5 1 T3B*3*l&A— 7 5 
20 7— Hm#*£>#|jj3c2s;ft.£. 

[0 0 2 8] ±K-»0*n*3ttBla.lbtti«aB-CS: 
SK.£fl- L , * tz.mm 1 a , 1 btt-# -a T3tt« * + 

T. — *#©ajS^»*«la.lb*»603ttt. -tn-en«3tt 
U->X2a.2bf'J:oT*^^n, £ Sfca U * — * U> 
X3 K J: 0 spff 3tt K 3 *IT PJ » H □ tt 0 4 K*to> fC AS* f 
*. R^MPi&04£jii©bfc7fctt, eBU>X6tCJ:0 
j&PlWffiBfclSBL&a, tt»JBtt«U>X7, A- 7 
3 5—8. ^ ^ O'f 7 i' 5 7-9S^A-7 5 5-Hm 
so *^UT**BEL(£»)CA«rr«. 

[0 0 2 9] H HTSitfMWfcBla . lb©&«&t£BlEL 

(Mm)<DmzLfa&izm»v. tfew^-y^ fs©r 

»BP«0 4OBtt*lft«ao»jSP2K:»Br*. b 
T. m&9—Vv h5t«tft»EL (£»)©BUBEP2i*«#c 
«<CffiBH«»C & 5 <h €T fC tt, ^tR^aila^ 6 WJfc (c 

EJB£P2©H— ttBKttBaFn*. flfcfr. SS^^-y^ h 
Bf«. 

[0 0 3 0] *-y» hB3t3tt**53«. 0 1 6 fCS^T 
^-f^n-fy* = 5— 9. A-7S7-8, §?t 
ffl*f^ll/>XlO. 3 7-11, S7tffl*f^fU>Xl0lCBIL 
«t^lS^8M <t ^af«tfirB EB * tlfcfclftE iH»ri^ 

[0 0 3 1] ±8S«KK»7tiS»f«0l2tt. 
"Tiifc. ««R?LT$.oT. ttttiIj®{iBl::reL*f& 
so tt2flfBffc5!ttlB316«12a.l2b*Wr*«SEO«T»*. * 
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it. ±fEaflgE#tft>IBr& 012*4. ^n^ilSla.lb^ 

^musio tenners z<D\si&.mW)\zmw)i>T\3}m, 

»ri|£9l2te. 'J U— U>Xl30W«ftfJ«ffi«K:E«*n 

CSMHbfc*>©<!:&-S. 
[0 0 3 2] «-h©#Sfi2l-:fc^T. «&BBHgj£P2<£>a55£ 
7-y-;/h&l4, A-7S7-Hm, 7*-f 7 □ < 7 7 5 
7—9. A — 7 5 7 — > §7tffl*t^lU>XlO. 5 5-1 
1. U U-U>Xl3fCct^T. 2^7C^mS52(cS^$n io 
•5. 

[0 0 3 3] il©l$. ttttKAJK*>&©*rSKft%t4. 
R*t*aWfttOl2©SaiB3tt«12a.l2b»C«toTI»** 
ft*. ftJ»K*t3taiWttOl2i'JU-W'>Xl3a: 

S. M£3fc¥*14»::IS*J*ft*»«*-7*v YWt* ft 
*K:Wf«taE3tt«^6«t*3e*»=J:oT*B!EStl, It* 

[0 0 3 4] 2#7E&ttiI§52«. ttttHMElC«lt«n 20 

|£]©«&aBB#T;>j£»ffl-r*. 
[0 0 3 5] @^SSJS54«. 0 1 6 (Z^-ri^tr, pJ 

-7*7 1*33. 5 5-34. &J£U>X*35, Br«3t*Rttb 
jS^Sii-r*^ 7 n-f 7 7 5 5-36K J: 0*/«3 

ft*. 30 

[0 0 3 6] Et±©«J*tC*t»T. TOUttjlHH31*&a> 
*tt, **U>X32*4rLTH*3'-7** K33*JBWr 

X*35> 7*'f70<77 5 5-36£:frU SSCIE/N- 
7 5 5-9, A— 7 5 5— Hm£ajSLT&&B6EL(£ 
iI)»::S«£ftS. *«#ttHtt^-7*y h33ta«r 

[0 0 3 7] IB*Ptt¥*55tt. A-7 5 5-Hm, 7W 
70^77 55-9, 94 7D-f 77 5 5-36. S^P 
>X*36 ' . A- 7 5 5-37&tf»® i g : (MBEffiifc£*ft 10 
^S) 38£l^— ftWUttBEHU tfeA-7 5 5- 37© 

s»3ti«±fc3tt«4o. mytu>Z4u mmm2. 55- 

44Rtf8iSl'>X45£g2SLT«?fiE£ft*. it&S38te 
ttffMMHIM 0 0 ^LT^8i4 0 6 fc»*Sft 
T<^*. «ip«42«. 02 4J^-r«t7fZ. fAcp,. 

[0038] ±&<D&5\zm&ii<tiitmmyt¥mz&i,> 

T. ffl««38fC«. Sf£U>X36' Kcfc*&t£BgEL(£ 
Bg)©lWlfiS|S&4 0 9 Li. j£J&U>X45»C«fc*1S*PX 
7"-;U43©&4 3 a#S*aT&S*£ft*. SiS4 0 7tt so 



*«*«40 6SJS.T. tfc£BB©lffi?U&Ep©*4>£«i 
ipX7--;N3»*4 3 at^-ScbT. &&Ha©ft«l<h 
^-7*7 HS3t3tt^*52©3tttt4:*«-a-r*J:7»C. S> 
a-fXf-f 77 UA— 3 1 5 b*/B^TS8&IBK:*fL# 
gH£±T££lc&»i£-a-*. 
[0 0 3 9] El±0*Mt&tfftJSIZ*Vvr. 4>ft<£fc 

[0 0 4 0] ifcfc, S^iS«ia*50©2^7cS7 , 6^112 
a*tttHLfcflM»K:J:t>T. *— hU757 h*-^## 
£S»LT, «^BBt*- h*-7-<>:©ffi*f 

^t>TR93t*. S3WFll2tt» S2 6tc^TJ:5 
fc, 3t*l00*»Alrt-*t. -e-©ASt&B©ffig*»;:&* 
&fggxi ,x 2 ,yi .yztJ*jSbfcm£EXi ,Xz .Yi .YzSrtb* 
T*. JttJUlOOJ^SJtS^l^OfftfCAtrt-Si. Xi=X 
2, Yi=Y2<t&*. £t*5, **JS^JT«. 5^3 7A-il0 
CDI3<EfC«t^T^*Y*|fiI»C^3SE-r* ! bOfrS. 

[0 0 4 1] ««JC. x*faT£tfc^*¥;£ft©-fft£ 

©xitbftJN?. *u**B^tt, ^-n^titiiiiiH]gS2oo.2o 
n-A^ft. itWHBzoo.zoitt-tn-fncxi -X2)£tf 

MTZ>ffiW\Bl&202RZfi(Xi +X2)«:tf-m-r-5»D»lHlSS204 
Ktttt*ftTV»*. JS^tElK202RtX3!jDSlHlgS204«. (X 
i -X2)/(Xi +Xz)€«-»T*f9»IS»206K:««*nTlr» 
-So g"Jg:iHlS§206«. (Xi -X 2 )/(Xi +X 2 )OIEm2:*IJff-r 
*77l*]#S'JtElSg208Rtf K 5-f /X— 2 10€ ttT/W**— 

^3 2 6 cg^sntus. 

[0 0 4 2] et±Oia!SfC*«.»T. ^3 7A-110lC«J; 

s*aE*«Y^Fifi]fc:-r)i»Tift$nTv»sfc«e>, &&as©-r 

«^Xi .Xztt, *3tt*Tll2^©AM3ttfci«*fl:b!&*»IB 

o, -si/^TWAsns. *jtsi^Fii2oa*«*x 

i .Xztt. *ft*ftWil§I»200.201fc«fcoTittB£ft. 
^g[sIS§2O2&tfflng0&2O4T^ft J ?ft©?t*(Xi -X2) 

&z/(Xi +X2)**&£ft*. 

[0 0 4 3] &3¥lel&202RtfJnt¥lI|ga204©tH;*J«, M 
SL0K2O6fcJ:oT(Xi -X 2 )/(Xi +X2)**Si#£ft*a<. 
utltt. S3tt* : Fii2'\©A«*3t«*«3E»bT'b. AS* 

T#-5«t7»r-r'5/c«6Tfe-5. (X. -X z )/(Xi +X 2 )=Xfit 
©lft»ttf4tt*IB©)DEFIfl]Om«*S-r. fJSleIS§206 
©tb^J4. 7j(S]#S'J[sIK208lCA^$nT, ±ffi©X©]E 

X©IEftt4, X73f6]©-rn©[6]#*^ 
T. ±!2©X©IEft©#giJt-«k0. h*5-r/\*-210*V^ 
3 2 6 $SS&LTX73l^J ©^E"T 

[0 0 4 4] Y*iai-rttfo"6ffitf[*iai©rnft* 

lC«kS*2Ef4Y^|6lfCO^T^:dnT^-5^e>, §7^5^ 
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[0 0 4 5] :CT, mff«^Yl.Y2«. ±f2&&BB& 

£ U 7 y 7 V * - 5 <T> W^ISJ WWftfa) <D®.W ©«S8 
t>*A/Tt>**>6. M^Yi (Zi).Y2(Z2)T^ffe 

gftJS^ 112<Z>Yi (Z)).Y 2 (Z 2 )<OtB^^«, 
02 5COffi®^aj|Hl8S4 0 1 ©*i*I[s]S§220.22l£iiiT 
«JHHll8222Rtflnijr0IS224C*l«*n*. &B&H]Ie] 
^4 0 1 Wi^gt[5]gS222^n-/^X7-i , ;i'^— (SIES2262: 10 

i&T®m®&2Z8\zmffc2n. iDgcn]K224tjes 

WMC|§IIS228K*ttSn*. gJ@leJg§228tt:< ±IBJDEF|S1 
©BBtHflM;:. ^l^#giJlHlgS230. K5-f/t-232*ft 

t, /^x*-^»oyaris«»ii«3 2 oictttt^n 

[0 0 4 6] £*±CDm8&K:*5W-*f£i(ltt. D-;U7^ 
;|/^— l3K226^«^lHlK222d»60!)ttJ*M#^&-€-W^ 

(Yi -Y2)/(Yi + Y2)OIEft£#S'JL.T. K7< 20 
n-2322WW*t— **©Y35fffl«»S5«3 2 0£|g 

m,xnsm (±t*isj) o-rn^ms-r*. 
[0047] z*irj w-rn^^aiL 

•TStlISS^*5tt2>^aL|HlSS222*3<ty:SD»[alS§224J4iSS 
SflfiL|Hl8S242f'g5iB8*n*. «g[§]g§242te, A> hVtT. 
74)l>2— H88244, ^WfiflKlHlK246. D-/U7-fJP 
*-@!&248. 7jft#SUI§]S&250. h*7-f A-252*JST 

/t^x^-^s 2 4fcg^$nxt^-5. a^ffi-^ 

SMfcStlTHS. ±IBIeISSJC*3^T, S"I^[hISS242«. 
«^Yi (Zi)-Y 2 (Z 2 )/Yi (Zi)+Y 2 (Z 2 )W*m^J:$n. 
A> hVt^.7'C;P^— IaI?S244lCA^^n^. /\*> H/"? 

x7^;i^^-iHii^244^e»oaj7a«, z^co-rnittit 

02 7ARt^Bwj:e»fc. -rncD^n^oT^taos^ 
zmntttz. <tS7?. a2p(t^aj^ii4wtb^«, 
ti*§ii]K26oi-«toTiiit@^tiT. 02 7az^tmm& 

z.<Dmm$iffi®i&24mz\(Dv 77v>xmnx±.m^ « 
>F/ix7 4 )i?—®s&244frt><Dmjj£&mmmffi.i, 

T. -rn©*r6]l3,fcoT0 2 7D££fi02 7ECDfi*t£ 

H»!5ifi5tlHlSS246^e>(Oa^«. D-/U7 
^^^-08S248<CJ:O0 2 7 F*7c«C<?5fi^fC^$ 
tlT. 7j(6l#S'JlsIS§250lCA73^nS. 77(S]#S'JIeIBS250 
KATJ^nfcfi^WIEASr^SiJU cn£-rncD73(6]<£> 
OTiI/TK5'f A-252KA2JLT, /X^X^E-^ 3 
2 4 ^ffiffirT*. 

[0 0 4 8] i^lS&MStt^ft^lOZ^DC^iTLfc 
t>©T&<5>!><, AC^tT(S/NffiJ±COBW]L,fe«^tt^ so 
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[0 0 4 9] ifc. Z73(«lcO«-<7)-r*XC0SRi^-rncO7j 
(S]^eiai-r^«-&«. ±IB5ISSCT©2^7tm^©«;t>0 

[0 0 5 0] £<=.K:£7c, ±fB*«fiCTfC*t^T«. 

cn$:^ffl!l©^^ ; fl02<i:a^L'>Xl04i<OF H Hcie 

(g*iC©IEB5T73jHS^7t^^3 4 0L) i*SC©BB)a 
Sf ?3S!l^7t^ 3 4 0 L 7>K;i/hS^-U-> K • 9 

4 it, mM\m.%L<nms.z>£rWL<n : ®-m\/>X3 4 2 a£ 

&#tonttU>X3 4 3 a*^7jl^(CiB^J«^FLrcR 
SU^Xffl^-l/y hPHS3 4 3 <h, 5 7-34 4 ii. 
'Jl/-l/>X3 4 5t, A-7S7-9, 10 8^l:S 
ISLfcA— 7 5 7-3 4 6<h, A-7S7-9, Hm? 
Wf£. ffi, hn«3 4 2. 3 4 3Kte, U> 

X342 a, 3 43 a©ft^SJL (@S*f) fciStte. 

[0 0 5 1] £Biai(f73^aB^.--> h 3 1 9 L 

«. 02 8tr^bfc«SE0J^lHl8S4 0 0 S-WTS. 
»JUW»EH»4 0 Ofctt. Ml/>Xffl^-U-^R« 
3 4 2 *W&W£bSt%1$MV>X5 — \'v hSB18)gfi4 
lit, n&V>Xm*-Vv hR«3 4 3£lsIifBIK» 
t5Rttl/>X^-l/yhI1814 12i, ^SS* 
SS3 4 ljWftttSftTHS. 

[0 0 5 2] * LT, S**JP0SS 3 1 5 a «, I$3 
0 7*^*^81^- HOfc»©i8fflW^-f y?- 3 1 
5d, &nj£.mBUZ&tt2>i&mfflfeX-1 y?-3 1 5 eS 
ON^tSt, S#$fJfflIlHlSS4 0 O^^LT^SS^gi 

3 4 i k&bb^-v- h*^Si±-5. mmm 

feX-lv^Z 1 5 d^ON$tl-5tig[SCSdffllIel8S4 0 0 
«, *¥(HlteSB3 1 8L£f£»)3iWLT, £B!B£t*> 
tftSR^ny h 3 1 9 LW3E7tWOL<&£*^[fi]ttrc^Si 
IdHJfr*. Sfc. ififfllBO^X-r^^S 1 5 e*«ON^ 
n§ t«»*!l»lllK 4 0 0B. TKTlsIg&e 318LS 
ff»«»bT, £ISJB»T73^IMrL--y h 3 1 9 L Sr^ftl 

4 1 2TSLfc«t7i:Rlf^I fc*t77K s F[Hll&$ 

mtim&=L-v h 3 i 9 l **immmt>8m=L=.v h 3 

[0 0 5 3] Sfe, M^§S3 4 1 \Z&7jk2tlfzmm. 
ft-hll ^-l/yhn«3 4 2, 34 3©1/>X3 
4 2a. 34 3 aX«S7L . 55-34 

5, A-7S7-9, Hm£fl-UT£ffliJ<Z>8&BBELl:: 
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(b) *sm®ifTt)Mfe3.-v h319 R CD$!l5£^mB. 
C©*IBH^f*jil3£ZL- v h 3 1 9 RCDzUJtft^&te. 

si 6(c^-r«ic mn&viEWimmtiWfeyt^mz 3 

0R£, g^^OBSBSr*jffl^^^3 4 0R<h. dtl 
[0 0 5 4] C©*IBa^T^;S!l5eJ.-y h 3 1 9 ROM 

£3t**3 3 o R«£aBaef^sa^o.--y h 3 1 9 l<d 

WJE3t*3R3 3 0Li^<Bi;T*5OT> -t^WWItt 

[0055] -a\z. c (D&tzmmai&mtfi jj&&mm<D 

(1) ®g©Jg5»] 

m&4 0 7*i«f^- 3 1 1 \zm&T2>ii, 0 
s^cm^&u z\<D!$,tommtm.wfflMmt&3 1 5 

afcAfcTS. tnCiD, a*Kffll|H]S§3 15aB, 
&BggfiT-&-5BgB#T7JJ»£glB3 1 4*ONSt5t 
mz, «S»flH»S-f >*—*y b 3 1 0 *^UTMfi« 

st>?-3 0 6©3>t:a-? (^BB«««tsga) 

3 0 7 Kfcofrs. 

[0 0 5 6] CtlfCtO, ^BS*ffi-fe>^-3 0 6(03 
>k!:x — ^3 0 7lt -5-©e*ia*L^Ct^-tf— S-Ttce 

[0 0 5 7] a^W0JWf(HlS§ 3 I5att. MttHH* 

>U— 4 0 4*>&n« (tttt#) OftfttMRBWH* 3 

( 2 ) &BggB##: 3 1 4 cD±T^(S]ffl7 ?-f * > h 
RJFfMflflsI&3 Hall BiaSf^JfflS^H3 1 

4*«ONnt, fHf*^74 0 3ttSf4 0 7©l 

408 (DwmzmmLx. u«si$nt«og«4 o 

8a$09, 012, 14, 1 5fC^bfcJ;5C^g 
B4 0 6CD*±gi54 0 6 a(CS^^-B--5. SISEfrJ 
PIHIBS3 1 5 att. ffi«»f*W3ta=y h 3 1 9 L , 3 

19RC0«^ 3 8, 3 8T»&£tl 

tIS®4 0 7<£>i|f|BggB&4 0 9 L, 4 0 9R^Sg 
B©T8PWfe*<D^SB4 0 6 b. 4 0 6 c izmmZi* 

[0 0 5 8] ti5T, mRmw*&3 1 4<Dmm4 
0 2 tl§4 0 7©lgc75iS5$7>^*5^t^c:J6, *^SB4 
0 6 alC^:£*l£:S©ei&4 0 8 affll 2(£>£P<T 
^K&BUT. H&4 0 8 a<DTg^$7!><X^t3 t fc•^&^§•& 
^::^;i. BgB»r^?ffl^3.iiy h 3 1 9 L, 3 19 R<7)Jt& 
9 (fUt*/7) 3 8. 3 8 tiJ^gW 4 0 7 ©JlftBggB 
£»&LTt/>ft^CD-e, gfii4 0 6 K«HftBggB&4 
0 9L. 4 0 9R*<S^n&^. 

[0 0 5 9] d<D«-&»Ctt. 7?3 1 5gSONi 
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fPT*. cniC«fcOSg:$iJfflIIe]gS3 15ali #l$gfi 
3 1 3£f£i&$irt8IBggB*#3 1 4&&T2&Z. 
Z.<Dmm\ZJiK)> fl/fi?^ 54 0 3 fcKTLT, 

3 0 8 a fiS*SE4 0 6 (D*±gB<0^*a54 0 6 
alT±#LT@l 4tC^Lfci5tCJCJ$-5i-p(C«* 
£ft-5>. ufflfiit. X<-vf3 15gi!i^f^It 

ftSSffilfflllllBS 3 1 5 a»#^gI3 1 3£f9lt£-t* 
-5. ^(Ommz^O. ^Iii*#3 1 4<Z)&Bg&4 0 

2tm&4 0 7<DWivm2tf'&?t. Wimifitimfei-- 

10 yh3 19L. 3 1 9 RCDm&'g ^VMt) 3 
8, 3 8T-a^^tlfelB^©4 0 7<DSflBSa5^4 0 9 

l. 4 o 9 R*^^ge4 o etci&LtHsru na75< 

*>btf¥ET?Z>. 
[0 0 6 0] j£fC^gB4 0 6 aK^Sn-SH 

Ik 4 0 8 a©±«*W**«fr«£K:t>. &BgSB*# 
3 1 4©^Bg^4 0 2ti§4 0 7 £>Bg<E>iSS 

BiaSf^lffill^rL— y h 3 1 9 L, 3 19 R©« 
(-^U-t:**^) 3 8. 3 8ttS^«4 0 7 cofjBI 
gBSrSHfcLTUfct*©-?. ^SS4 0 6 frttWUBSMfe 
20 4 0 9 L. 4 0 9 R#«$$n&V>. Il©«-&Ktt, X 
^y?315 f £:*>jgf£bT. #»Sf 3 1 3 
$#T^BIS@*#:3 1 4 £±#£1±, ®©H&3 0 8 
a ifi^mm 4 0 6 ©;&±gB©^g|$ 4 0 6 a ±T0 1 

=kt>. &Blgfi##3 1 4©&Bg5gc4 0 2il?4 0 7 
©Bg©g5 BiHSf^ay5£J-->y h 3 1 9L. 

3 1 9 R<DM& ! g {"rVMt)*?) 3 8. 3 8TS«$ 
tlitH^W 4 0 7 ©SftBgoB^ 4 0 9 L , 4 0 9 R«t*a% 

gt4o 6ic?*L.m$n^. 

30 [0 0 6 1] £0«ttifcft*£M«4 0 7*tT?*fc»r»»& 
fete. *IBflM8-fe>^— 3 0 60flf«#««. n>tr^- 
^3 0 T&XM>9—*y b3l 0 ZfrVTmMffimfe 

mm 3 i 2£jtffiHftreu Bsa*ffJM^g3 1 2©s^ 

U^tV5Xt:-*-C)PS4 0 7 ntCffiffl&Srfc] 
gSct^«**S«4 0 6 \Z&m& : £:3C : &&mZi±Z>fr? 

3. *fc, cm?t>i»ffte3j«^6*v>«^Ktt. &bs 
mm-t>?-3 o 6©*a#*«. 3>tf^.-^3 0 7s. 

W>^-yK3 1 0 SrrfrL TBgBf/riBJS- =8B 3 1 2 
fejUHUffbT, BgBST»l5£gB 3 1 2©&Bg£efi## 
40 3 1 4$r±j£bfc<t^^±T»)SiSLT. M&4 0 7© 
na>S«tttRB«4 0 2\Z^v^olZ±T^<^m.T^-( 

[0 0 6 2] Sfc, 0 6©*S# 

tt. US 4 0 7«tfi(TI=K«-r«4Mbif&«t»«»6a:V) 
BSHSf ii8J£2£B 3 1 2^^RiSf^LT. ^Bfi^ 

(3) £*Bl<0!fiT7'f ^> h 

«, ffi«e38fc:tt. S^U>X36 ' lCJ:-5ffi^BBEL(£ 
so BI)OWBggB^!4 0 9 L<h, ^1^>X45»CJ;-S«*X 
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^o.- h 3 1 9 l, 319 Romm&wwmfeztiT 

[0 0 6 3] C©«^T'JS[*ft!lffllEIgS3 15alt 
4 0 7 KE^L&^tf-^fcrfrLT^T^Wi^ 
S14 0 6 KX^T. &*<7?BSJaff^S!l^n.- y h 3 1 

9 l, 319 Rro^$ft^t?-e-^ffisJi*-r^. 

[0 0 6 4] C<Z)ig£\ JgSC^lHlgS 3 1 5 att. 
ffflfl?IIIB&4 0 0£ft!MfLT, *.¥-mfc&W3 2 0»Cj;0 io 
agJSSr^fflll^-u/ h 3 1 9 L, 319 R£3cW4 1 2 
©^fttCTMPlHjUj^-fch &MBBEL, ER©3ttt0 1, 
02*Wff tCSt^>«fcpH^-r^<t«tr, HS4 0 7K 
h3 3«EK¥S3 3 aTjt*»ffi«K» 

»s*t. ra^oofciitcH^^-y-y h 3 3 sea?-* 
&o\zm-tpi\z. mmmjimfez.-v b 3 1 lcii 

[0 0 6 5] fit. C©f§^fCg£oTlS^ 
4 0 7(1 y3-fXry^W^-3 1 5b$iS£*l: 
.«»i*fF*-*i#»C. ■^3'fXr"^l/A , -3 15b& 20 

[0 0 6 6] ya^'XT'vi'UA-SlSbA* 
£«£ffiM&^3ns&ft*IMffgItt3 I5att. £BS 
mfttsmfez- - y K 3 1 9 L ©St fffHflf Isltt 4 0 0 £«M 
!«PLT. «»«ffll|HlES4 0 0 l:±D/WXt-i'3 2 6 
• iJMEttWLT. feKJfflSr*Wje3.z:y h 3 1 8 

7f7^W\'-3 1 5 bjMrafc«»»flsSft*£«J|t 
35WH18&3 15aH £KHSf*»3fe3.=:y h 3 1 9 L 
O*»ftl»lHllS4 0 0*«»bT, 3^3 2 4 30 

S-IEIn • a»«E«WUT. £BSS*T^D«^-^-y h 3 1 8 
9 L MK. ^a-fX^-;/* W\*-3 

1 5 b*tfltl«t<«»^Snst?aJ¥«!lffll|HlK3 1 5 a 
tt. £IBH»f*««a.= y h 3 1 9 LOmWfflW\Bl&4 

0 0 5Hfl»LT. Y3&ffl«»8«3 2 OfMMWbT. 

am&mj3mfe3--v b 3 1 8 9Lj±Ta»st5. 

[0 0 6 7] HCDfi&fcJtfm. I$4 0 7^fgl4 

tOTxy-;M30«4 3 ai^-SLT. ttttlEOtt 

tC. va-f^f^ y£ Wt— 3 1 5 b SrflJ^Ttt&ISK: 
ttUBfiWraMti^y h 3 1 • £;& • ±TC 

[0068] c^msfttrio. mmffit>mfe=L=.y b 3 

1 9 LWm^X^r-;N3<75^4 3 a *<£B1©IB?L&E p 

W08S3 1 5 am&mtfTtJfflJ£=L-v b 3 1 9LOiS 
S/X;P7.^-^3 2 4, 3 2 6^>Y#|3]18i&ge3 2 0 
©IKHlftBfrSJfcJeJT^'J 3 1 5 htc£!fi7 7-f 
h^gtLTffiiS^i*--!). so 
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[0 0 6 9] ttfflM*lliIB3 15alt Bg 

B^fflS^:^ h 3 1 9 R©ft$to£fc>1+©f&;rc£0;* 
L*HXt!-A5:i|-LTi^Tat>«^i4 0 6 \Z 
X^T'fto. 0 7«£©JgjjU;:fiEoT. £BS©ft 

tS^^-a-tl^^^LT, &&Bg©tt?UgtE p©*-i><!:«i 
*PX-5r-;M3©{&4 3 a<fca<-&LT\ «&flg©3Kift£ 

3-fXf-f W\'-3 1 5 bS:ffl^T«^BI^«bf|g 
JB3r*WJta.=:y h 3 1 9R^«|« • £;& • iTicSSSb 

[0 0 7 0] ^(OailCiD, m®tfTt>M%.=L-y b 3 
1 9 RO^ipxy- ;M3<E>&4 3 a#;&Bg©tt?U&E p 
©+<k m&mi 0 2 a) fc»LT&rJ&©«HK:A* 
t, at*tt*fl3B&3 1 5 a\tWimmt>mm=L-y b 3 1 
9ROi|g$/t;Wt-^3 2 4, 3 2 6-^Y^ffil^Ed 
SE3 2 OWIglbfirBT&^^T^^U 3 1 5 h 

[0 0 7 1] ftffftdfll|slB3 15aH CW&fc&fiT' 
^>HJ^S<i:^ffiT7-1'^>hffiti***-5fS. fill 

£#©5o 

(4) mummn^M 

fLT. gt&fflttl§lft3 1 5 att. ^CDfil^bT^^U 

3 1 5 hfCtett^nfc£ifi7 7'f />hiiiSH77 
-f*>h&gl, 2itf, d©IS©ffiipxy-;M3©«4 3 
aOJ&ajtfc&ISEL. ERC»MOiS*»6. R$ 

4 0 7©BRLHMIJBPD«#«>«. ft. C©», Si^X 
ir-;i/43©^4 3 a©J^S?<bfe&BgEL, ERCD»M 
©ffiStt, ffi^ (rHf*^7) 3 8CIU7CCD 
frt,j£lfrt>n2>. tLT. SCSSiWlsIgS 3 15a(i C 

? 3 0 7 l;< h 3 1 0 ^LTfilL, *U 

<tbTn>tfo. — ^ 3 0 7©^^:'; (ia*-t*-f) (ClBtS 

(5) mmmtimM<Drztb<D^ 

-ebT. CPUT?*S«JHH»I3(&3 1 5 att. u©i 
•5tcbTSffla!l^^Wtt?Lr a 1S&BS (iS^KTLMENI) P 

D^*Jt.e»^<t, aiffl»i«(o«iaiwKmPDK»i6:-r-s 

fe*05BSHJff^zH!))tn.-->- h 3 1 9 L. 3 1 9 R<DfflM 

[0 0 7 2] *»$WlelS8 3 15ali 

PlCbT^fflji^OiaTLF^EigiPD^^e.^xi:, O 

b 3 3 &mmmiiLmiz§zm lt, »^Bfi(c@ 

BfiEL.ERW3tf40 1. 0 2 a (13 1 6#S8)> 

il«D|S5WiSS?L^mRi (ififflttTL^SS) PD, CCDfSW 

|^©£*©BlJBST^zB!l5trL-.y H319L. 319R© 
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C0 0 7 3] Lt, SffMWilll 3 1 5all M&4 
0 7#gffl^£x<-;/^3 1 5 d£ON£-tt-5<i:. BSE 

$—fy h 3 3 &mm^&3 3 a Testis iz&mz 

KZtmz. 7K¥[Ue^S3 1 8 L, 3 1 8 R &&mffl 
?SbT. aBJB»T*S!l3£^-^^ h 3 1 9 L, 3 19RS* 
314 1 2T^Lfe^l6](C7K i FlHll!)$1t. SSi*-^ h 

(H m s ^ <Dm<DMf$. $ n * &s \z*tf&? z> mm m& <n 

mmfta TOj \Z&fe?Z. EP£. {R^SflPlelgS 3 1 5 
a«. M^BBEL .ERW^fftO 1, O 2 a«RTK&-£ «k 

^tcissTr-s. mnmm®&3 i5an bijs*it 10 

^SS^rL-.^ h 3 1 9 L, 3 1 9 R<Dmmmffl\B®4 0 
0, 4 0 OlCfcO/tJPX^E-^ 3 2 6, 3 2 6 * f^S)©l 

£<7>m&fR1jmfe3-—v b 3 1 9 L, 3 1 9 RfDP^KfK. 
^OI^Sfifi(C^2.J;5tCBaaST^S0)5rL^5/ h 3 1 
9L, 3 1 9 R -5. 

[0 0 7 4] £fc, *3?$«lHl!83 1 5 att, «^4 0 
7*ijfiffljffl^X-1* y-^3 1 5 e £ON£-tt5<h. 

-y-y h 3 3S-fKK)^©3 3 a TififflateB^::^£»£-a• 
£<>:#^c > ^$ij»iHiiiS4 o o zmnLTrnmifrtimfe 20 

3.->h3 19L, 3 1 9 RtfVSJl'X^— ^ 3 2 6, 3 

2 6mmmwv, mmmtim^-y b 3 1 9 l, 31 
9R$*«)tiaffl«»twii?Lram@t(c^-r'i). cnt 

S»$!lP[iISS3 15alt tK^FIhICSB 3 1 8 
L, 3 1 8 R&ftWlfflWl'T. m®ffiiimfe3--v b 3 
19L, 3 1 9 R£*l^4 1 2T*L/t#falC*5p|H]» 

^^T^.i5fflZll^©«®^a^^LT, fe&BBEL. 

ERCD^WOl, 0 2tlSH^T^jil^n--y H3 1 9 

L, 3 1 9 RO^ftliftOL, OR*V\-7S7-Hm, 30 

Hm$^bT-a-r^«fc5fc-r^. 

(6) 75-f^>h 

z.<Dmrmmmm7i^mmpD, &m&EL .zRvmrn 

ft a (01 6 #{£) K H^* - y •> h(H8i@ 
[0 0 7 5] COi, •> , 31'7t^ l/A-3 15b 

mmmtim^-y b 3 1 9 l, 3 19rois 

$W[e1S§4 0 Ott/^UX^-^ 3 2 4, 3 2 6^Y^(5] 40 

&£:fcRtf±TKI8ffl!)$f£LT, &mfflfejfc¥Xk 3 3 0 
L £#tfc|gEL (£Bg)<£ftl8t]&6tC:ai,T*- h77-f 

;* > b&nimtmi£.$mfo\zi&T ; 7-i * > h s-e-.5„ 

[0 0 7 6] fit. ift®3i!ffllH]8& 3 1 5 ate, £|g80 
56ft#&3 3 0 La<ffi&BgEL(£H)©ftl&H^*fL 

T^-h77-r^>hprtg/«£ms3SHrttcAst, bis 

JT*i^Zyh3 19L, 3 1 9 RCOjRg$!lffll|pI8S4 
0 OfCiO/^l/X^E— ^ 3 2 4, 3 2 6 ^>Y^f6]Kffi!j^ 
B3 2 0£fe®)fIsi|ffllLT. BlJBST*ffl!lS^-y h 3 1 9 so 
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L, 3 1 9 R(D3E#$ftOL. ORAV\-7 5 7-Hm, 

[0 0 7 7] Lfrfc. g0£%¥ft3 3 0L. 3 3 0 R# 
&&BBEL(£BB), ER(*BS)WftKM^f-77'f 

$-ee>n*:&te. **eel(&ib). er(*bb)*^>s(j 

^T^7t^3 3 0 L, 3 3 0 R©jE7t^OL, OR 
JW&&BIEL (£BS), ER(*BB)W^|ftO 1 . 0 2lc^b 
fnfctJLTt), 02 5(Z*Ufe$!lffllIS]gS*Vt;i,Xt 
-5-3 2 4, 3 2 6, Y*(6]^i!)^B3 2 0*±atW^| 

f-^i&siiffliLfeo, fe*Bi©-rn^*5-rfci*. ismr 

(7) mmz&zmmvrtiMfe 

Z\<nm\zm&4 0 7\tMfeyt¥&3 3 OL. 3 3 0 R£ 
&&BIEL(£BI)< ^BlER(*BI)JZ*fbTffi7 5<^ 
^7^**3 3 3 0 L, 330Rte& 

^biel (TiBS), mmmER(.^m)iz^mmzy^-( 

[0 0 7 8] fiEoT. teKSCXtt^JISOlftBB^-Kt 
SiRf S&Bg^E- K«?*-f y 9- 3 1 c (c«fc 0 . BSSfr 
7JW?tgB3 1 2*«l*iC©«HW*Wfi^-KICb 
T. !S5-y7 h 3 3 ©&B£±i*WfiMcig.&Xte)£ 
^iS^tett^ftBKIS^Lfcm. «£^ifc3 3 0 
L, 3 3 0RS±i©«l;77< *>hbftiP&, te^ 
#©»&BSEL .ER (CSa^7t#» 3 3 0 L 
y h33R^S!l^7t^3 3 0 Rcommf-Yy h33SrA 
-7S7-Hm, Hm<&^LT^-n^*tl?l^-ti^c:i:l' 
iD. S^#O^BSEL,ER^@«^-y-y 
JfeLT. iffl^7t^3 3 0 L, 3 3 0R©T7<^>h 

EL (*BB)©Sffl«^ififfl«l^©Jffl#fft^*gi(iWC 

(8) g^fC«k^»BSJB»f7J?ftl^ 

S^lfi^— HS$?;W 1 cfciO, BBBilfTJjftIS 

ge3 i 2&&itj$;<Dmmmtiwfe : z-b\zvtz'&> s 

fflWJfeX-f yf=-3 15d, Xte, ififflzi^X-f -y^3 1 

3 3 3 0L, 3 3 0 RSS^BBEL(£B1), S^BIER 

2Sm$iJfflIlHlg§ 3 1 5 att. SlJtfilffl 
0K4 0 0^5>UTS3?a^li3 4 1 iC^Bg^^-h* 

*^$-t±-s>. c«^a^§g3 4 i {zmmzntz&m?- 

V-h«. ^-U7hnfi3 4 2, 3 4 3©W>X34 
2 a. 3 4 3 aXfigJL . 5 7-345, 

A-7S7-9. Hm«:3n.T&ffliJ©fe^BgELlCAW 

[0 0 7 9] SfoT, CW^Jg-C. $S^3 4 1 W 
SIBS^^-h^BIBWtCJt^T^L. ?-UybP] 
«3 4 2«-|g®lSB4 1 0 K«fc 0@tefigi!jLTBSf73CO 
S/«£5I*ffil^>X3 4 2 a^TfcK + KJS&JfAUT. ?S 
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S^*S§3 4 l©eiBS^v-h<0^^7jl«o#0-r 
2>&0\Z-?Z>. UMttftZm^Ztef-lsy hR 

fi3 4 3£K®)g®4 1 1 ICiOlHl^SdLTJa^T^© 
S«t5R8l/>X3 4 3 aSr^tifS^frd^Jf Atl.^ 
\Z. flttl/>X3 4 3 a^JtgS't'lI^^T^ttlHlK)^^ 
Mt-^ 3 4 3 b(Ick0lH]^$1t^^tJC«t0, Rtt 
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20 [0 0 8 6] mz, m&<Dm£&mmw*& 3 1 4©& 

££to-frtt. fHf*/5 4 0 3Tfi«bfcBSOB«l 
Z&lZfroZ. £WV&2>. BP*.. rl/h'A/74 0 3T 

^«to*<*T> #ksb3 i 3^m.wmmm»3 l 5 a 
iz& 0 mwifflm-r zz.ii iz&o. mmommomztf®. 

BB^fi*ft:3 1 4©&Bg&4 0 2 ©ift£ K£"5(iB£T 

&Bggs##:3 i 4£#i$igft£-t±Tta:r5-r*>hT 

X©&Bg£fr? J: 5 C i^T^S. 

30 [0 0 8 7] &BggB##3 1 4l:;&ST£I8:tt 

^><h*(C. &Bg#^Xfi©«r^©<|iJ;£f;:iM 

srw-t. m&*mmxv z x\*)<ntii=?\zwmvrz<D$: 

m^sVtzt^, h**^7*-'e»©ili^$ie$©Slciii 
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\/-*) *mm%xt>m%.mm3 i 2&-t>?-mfrc,m 
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[0 0 9 1] ±>*—m-e\$. tSgi3 0 81; 
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3 1 5 at-f — *y h 3 1 0 SfrUT^ROlMfc:? 

fl90**««4 0 6 KS^SltT. ^Bg^B*^ 1 4 

Sgi4 0 6 fC^T? U--AStf©n >it;P^-f 

(11) ^^7k-A©^tI« 
rl^f*>74 0 3T-»»L£:Jg^©gi©iSI££ 

-f *y h 3 1 0 Sfl-L-TlftRW Mlt>^- 3 
00C3>ea-^3 0 7 KfiiML. n >tToL — ^ 3 0 

tC^Mtc^fi£T^^>J:-5tcbT. d©£fi££&BMgB 
#&3 1 4&]0y^3^ 7,7- yt> 3 1 5btl^' 

flB^tC^*?LT, Bl&:7l/-A£gUIi&©£/S&£-1-> 
h 3 1 0Tat*fi!lttlBlB3 1 5 aKjIi2i£-e\ 

k ©)i ii $ ntz.rn.rn. y v— a <t mwm<o&i&m zmmm 

B##3 1 4©^8I4 0 6 tcS^S-a-^CltfCt 
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fc©Tte:te^„ 
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J£6 0 0©3-±h«IBI*->^XB 1, B2, B3^ 
E1U *I#y?^Bl, B2, B 3rtKBgB#r?J& 
10 Sii3 1 2^©^iI^B<£riSBT-5i*f^ BB&)£6 
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0 i iz±.mvrz&mmmmmgiW3 o 6&&®lt. & 
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[0093] c:©^^-. mgcomsRtf&misT^zm 
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m=L—y I-319R, 319 L'vWm^WSWigUttjl 

[0 0 9 7] 
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«. SSl#©ffi«:WRz/ei:e<){r*ae)Sc:i:*ipitg^fc 
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